SYNERGY CONTROLLER

Designed Specifically For Environmental Test Chambers

A FOUR CHANNEL PROCESS CONTROLLER AND DATA LOGGER

Technical Manual

Nano, Micro 2, and Quattro

For One to Four Channel Systems

TIDAL

ENGINEERING

Tidal Engineering Corporation
2 Emery Ave
Randolph, NJ 07869

support@tidaleng.com

www.tidaleng.com
Document Number TE1813, Revision H: October 18, 2016

Synergy Controller Technical Manual, Revision H |



Revision History

Rev. Date Revision
C June 16,2005 First Release
D5 June 27, 2006 Added revision page
Updated chapter numbering for sections 8.1.1, 9.7, 11.4
E October 17, 2006 Updated for Synergy Controller application version 2.0.8.
Added for Synergy Micro 2 Controller configuration.
Updated Overlay and Web Touch Graphics.
Revised Software Upgrade instructions in section 7.
Added LCD Backlight CCFT Lamp Replacement instructions in section 7.
Updated command set Appendix C to 2.0.8 and added examples.
Add section on Macro capability and Bar Code Scanner application.
Added replacement parts list, Section 20 Appendix C.
General document review and edit.
Corrected error in “Analog Retransmit Connections Table”
Revised Output Mapping tables in section 6.10
Revised Synergy Controller Compact Interface Panel Layout figures
F January 10, 2008 Updated for Synergy Controller application version 2.6.10.
Added UUT Module Mechanical Drawing
Added new section for User Programmable Alarm System.
Added 4-20 mA sensor wiring section.
Added Space and Altitude section
Added Altitude section in L Values for Altitude and Space Chamber Configuration.
Added LabVIEW driver section.
Added Deviation Alarm feature.
Added PID tuning guidelines
Added touch screen calibration for Micro unit
Simplified Olympic board schematic
Added Block Diagram
Added High and Low Res Event Screens
Added Input Calibration section
Added Retro Temperature Only Configuration
Add Safety section
Added USB Bar Code reader setup for Micro applications
Added Installation Section
Added bookmark hyperlinks to document
G October 5, 2015 Updated for Synergy Controller application software version 3.0.7 Build 893.
Upgraded figures to show Synergy Micro 2 configuration.
Reorganized into 22 sections including 6 Appendices.
Added new section for e-mail features.
Added new section for network printing features.
Updated Space and Altitude section
Added Alarm feature enhancements.
Added touch screen calibration for Micro 2 unit
Simplified Olympic board schematic
Replaced CCFT Lamp replacement with LED upgrade procedure.
H October 18, 2016 Unified Technical Manual Covers Synergy Controller Software and programming for all

three models: Synergy Micro 2, Synergy Quattro, Synergy Nano

Synergy Controller Technical Manual, Revision H D o2




1.0 INTRODUCTION ...ooiiiiiiiieiiteit ettt et e st e e e e e e e et e e e e e e e as s e e e e ssnee e e s aanre e e e eanne e e s nennneesnanneees 7

O Y = L= A1 P EST 8
1.2 CoNtroller CONFIQUIALIONS ........oiiiiiiiie ittt et e st bt e e aa b et e e e aabe et e e aabb e e e e anbb e e e e sabneeesannneeas 9
1.3 Company INformation and ASSISTANCE ........cuuiiiiiiiiee ettt e e et b e e e anbre e e e aneee 13
2.0 SPECIFICATIONS ....ci it itttt ettt ettt et ettt e e ettt e e s e tte e e e et be e e e e tteeeeasteeeeansbeeeeansbeeeeansaeeeeansbeaeeansaeeesanses 14
P R B - 1= TR == U UET PRI 14
A = (o To3 1 BT To | =10 0 T TR PRI 15
0 A o o Tt 21 [ o o LU PP UPPPPPPPT 17
2.1.2 Input Calibration and SCaAliNG...........ceiiiiiiiiiiiiieii e e e e e e s s e e e e e e s e s b e e e e e e s e e snrrereeaaes 17
2.1.3 Channel CaliDration .........cocuiiiiiiiiie ettt e e e sttt e e e et e e e et b e e e atbe e e e anbbeeeeanbbeeeeantaeeeeanees 17
P S O T= g o T I o 0 S PR PRSR 17
2.1.5 Channel PrIMILIVES .......viiie ittt ettt e sttt e e ettt e e sttt e e s s abb e e e s anbbeeesanbbeeesanbeeeesaneee 17
2.1.6 ChanNEl SEEPOINTS ....ueieieiiiiie ettt ettt e e et et e e ek bt e e e e b b et e e e b b e e e e aabbe e e e abb e e e e anbbeeeeanbbeeesannee 18
2.1.7 User Programmable AJSIM SYSTEIM .......cooiiiiiiiiiie ettt et e s sbae e e aneee 18
P2 8 T W To o [ [0 IS} VA1 (=1 1 P PP PP PR 18
2.1.9 Analog RetranSMIt OULPULS .........uiiiiiiieei ittt e e e ettt e e e e e e e e e bbeb e e e e e e e e e s nbbeeeeeaaassaannbbsaeeeaaesaaannsnnaeeaaans 18
G O AN o o I [ @ N T N SRS 19
3.1 Environmental TeSt ChamMDErS ... ... e e e e e e e rab e aeeeaens 19
I T2 e (00T @ YT 1 TR 19
IR B I o 1= g F= U o P U o] o USRS 19
I 1 o111 = USRS 19
TSI @ i =T gl o U o 41T o | P 19
4.0 EQUIPMENT SAFETY AND CONTROLLER ALARMS .....cooiiiiiiiiiiiie ettt 20
4.1 Standard AlAIM LIMIES .....ueeee ittt sttt e s sttt e e s sabe e e e s sabe e e e s abbeeeessabeeeesabbeeeesarreeeeans 20
4.2 User Programmable AlArm LIMITS.........ooiuiiioiiiiie ettt e st e e snbe e e e s nnneeeeeas 20
4.3 Secondary CONTrONEr ATBIMNIS. ......ooiiiiii ittt st e e rb et e e st b et e e s abb et e e s abbeeeesanreeeeaas 20
A4 AL SYSTEM TOSHNG. ..eitttiieiitieie ettt et e et bt e e e sttt e e sk be e e e e kb et e e sabbe e e e e abbeeeeaabbeeeesanbeeeeaa 20
I N F= g 0 T N o] 1] {ToF= 4o L TP RPN 21
5.0 FRONT PANEL AND CONTROLS .....coitttie ittt ettt ettt ettt e e ettt e e e st e e e s tte e e s atbeeeestbeeesssbeeeeansaeeesanees 22
N R (o] oL o= T[Tl I Yo | T UUET PRI 22
A B LYY g 0] (=T o =T = USRS 23
5.2.1 LCD SCreen TOUCKH SCIEEN....ccciiiiiieiitiiie e ettt e e sttt e e ettt e e sttt e e e sttt e e e abbe e e e abbeeeaatbeeeeabaeeesanbbeeeeanteeeesanees 24
L V1 o1 1T T T = P 25
LI T =)/ o - T £ 26
5.2.4 SCreen NaVIGAtioN KEBYS ....cccciiiiiiiiieiiee e e s ittt e e e e s st e et e e e e s st e e e e e e e e s s seateeeeeeesaanstereeeeeeeeesnsnnneeeeees 27
5.2.5 Navigating to @ Screen Folder Path.............ooi i 27
RIS T o] (=TT T @ A= V=SSP 28
R I ST =T (0] o IS ol £ =TT o [P PPUPTREPP PR PP 28
5.3.2 MAINTENANCE SCIEEN......eeiiiiiii ittt ettt et e e e e e et b e ettt e e e e e e e bbb beeeee e e e e s nbbebeeeaaaesaaanbbsbeeeaaesaaaannrnneaaaans 29
5.3.3 COIMIM SCIEEN.....eeeitiiie etttk nbnbnnes 30
RS I o doTo ] =T g (IS Tod =TT o R TTRRTRPRRRN 31
5,35 RUN SCIBEN ...tttk R Rk Rn R R R R R Rnnee 32
5,30 EVEINTS SCIEEIN ...tttk n R R e R nnnes 33
R I A C = 1o S Tod (== o PR 34
R B T BT 1= o USRS 35
6.0 SETUPR SCREEN......ciiiitiiie ittt ettt ettt e e et e e e et bt e e e et b e e e e sbbe e e s aabbeeeeanbbeeesanbbeeesanbeeeesannes 37
L0 ST (0 o 3N o] [o [= T g o Yo 1V =T o T TSP 37
L0 @7 11 o] = 11T o ISR 38
L0 R @ T= o U= IO 1 o = o) o SRR 38
LS N 108 (o (= =1L = SRR 41

Synergy Controller Technical Manual, Revision H I oo



IR I CTU =T =T (=TT IR0 Y- | 41

L2 0T 01U | A= 1 o] - o ) o P 41
LI YT (1 F= LIS =1 g o] SRR 44
LR I e 15 Y= 1 1] [0 S P PP PP PP PRSP a7
LR 0 A o 1= = L = g (o I o To | SRR 47
(SRS I A OF- 1= Tor=To [ @0 ] (o] TR TP 48
6.4 SPECIAI FUNCLIONS ...ttt e ettt et e e e e e s b bbbttt e e e e e e s nbbebe e e e e e e e e sanbbbbeeeaeeeeesanbnnneeaaans 50
SR IS T 1] T S L R UUR TP 55
LG I Y 11 1= USRS 57
L0 1 To To 1 Vo PSSR 60
(SR I O 0 F= 10 o] o<1 ST (1 o SRR 67
LSS I =T o] IS T= 1.1 o 1P 69
L0 0 I 0 0 =Y 1] o P 69
L0 T o 1 o T SRR 69
LT 2 I T To [ F= o TP TP PEP PP PPPPPPR 75
6.13 User Programmable AISIM SYSIEIM .......eii ittt e eabe e e 75
6.14 RESUME BERAVIOK ...ttt ettt e e e oot bttt e e e e e e s bb et e e e e e e e e e aanbbeeeeeaeeseaannnreaeeaaans 20
B.15  IMAIN SCIEEN SEIUD ...uuietiiiiiiee e e ettt e e e e e bttt et e e e e e e bbb et et e e e e e s e ab bbb e et e e e e e e aanbbtaeeeaaaeeaannbbsaeeeaaeseaannnnnseaaaans 90
B.15.1 ChANNEl DISPIAYS ... . eeeeeeeiiaeiiiiieite ettt e e ettt et e e e e e e e b bbbt et e e e e e e anbbebeeeaeeseaaanbbeeeeeaeeeeaannnrereaaaans 90
B.15.2 SENSON DISPIAYS.......ueiiiiiiiieei ittt e e e e e ce e e e e e e e e s it e e e e e e e e s s ttraeeeaeeeaaaatesaeeeaeeeaaaarrraeeeeeeeaaanrrereeeaes 92
L0 ST B @ o =V o =T g N T o | SRR 93
B.16 EVENT SCIEEN SBIUP ...ttt ittt e e et e b s e et e e e et b r e e e e e et e e taba s s e e e e e e aebbanneeeeeeesenaanns 94
7.0 MAINT SCREEN. .....ciiiitiiie ettt sttt e et e e e et bt e e e et b et e e sttt e e e aabbeeeeanbeeeesanbbeeesanbbeeesannes 95
4% R @ o 1= = 1 (o g [ 10T - V= P 95
A N = 11 g T Tod 1T o L USRS 96
S T 1 = 1 1 1= I 0 PSPPSR 101
A N o T T | BT Y= o PSRRI 102
T 1 L= U 1 1 TSSO 102
7.5.1 Software Upgrade PrOCEUUIES .......coiii ittt e e e e e e s bbb ee e e e e e e e s abbebeeeaaeeesansbeneaeaeas 103
7.5.2 EXPOI SCIEENSNOLS .....eeiiiiiiiiiiiiitii ettt ettt e e e e e e oo hb bt e et e e e e e s s bbb beeeaaa e e s e nbbbeeeaaeeeesannbbnneaeaens 116
TS T oo o 1o To PP PRSPPI 116
A G D - 1E= =T aTo B T2 TSRS UPRPRRRR 117
A 5 =1 = TP 117
8.0 COMM SCREEN ...ttt e ettt e e s sttt e e s sb b et e e e st be e e e s abbe e e e e abbeeeesabbeeeesabbeeeesabbeeeenns 118
8.1 COMMUNICALIONS FOIAE .....cciiiiiieiiiie ettt e sttt e e st e e e s st b e e e s sbbe e e e s nbbeeeesabbeeeeans 118
S S T PP RPOTPPPRTPRR 118
TR o S T b1 RS OUPRPTPRI 119
8.4 IEEE 488/ GPIB ... .ooiieiiiiie ettt ettt et e e e e e e e et e e e e ettt e e et ta e e e e e taeeeaaaraeaeaartaeaeaarraaaeaas 119
8.5 ENerNet NEIWOIK ...t e e e e et e e e e e e s sttt e e e e e e e e s s nbeeaeeeaeeeessnnstnaeeeaens 119
8.5.1 ELNEINEIMP SEIINGS ... .eeeeiiiiiiiiiti ittt e e e et b et e e e e e e e s bbbt e et e e e e e s anbbeeeeeaeeseaaanbbeneaeaens 120
8.5.2 WEDTOUCH REMOLE ™ ..ttt ettt e e e e e oo bbbttt e e e e e e s bbb be et e e e e e s e nbbbbeeeaeeeeeaannbeneaaaens 120
S TR TRC T ol I 1= V=) TR 120
T A O o [ S T= T T RSP UPRPRURRR 121
ST ST 1 - V| PSR OUPRPTRRR 121
8.5.5.1 Ethernet NetWOrK\E-Mai\SEIUP .......ccoiiiiiiiiiie et e e e e e e e e e e st ae e e e e e e e s snrrraeeeaeas 121
8.5.5.2 Ethernet NetwOrK\E-MailNAGAIrESSES. ......uueiiiiiiiiee ettt sttt et e e e st e e s sbbe e e e s sbbeeeeans 122
ST G 1011 G- (U o S 122
9.0 PROG SCREEN ... .ottt ettt e ettt e bttt e e s s bt et e e e sk be e e e s ek be e e e s abbeeeesbbeeeesabbeeeesanbeeeeans 126
9.1 Loading a File from Storage Card or USB Hard DiSK............ccceiiiiiiiiiiiiiee e 126
9.2 Creating @ NEW PrOQIAIM ........ueiiiiiiiie ettt ettt e e ettt e e e sttt e e e s skt et e e s st be e e e s bbb e e e e abbeeeesabbeeeeaas 127
9.3 StEP TYPE DESCIIPLIONS. ...eeeeiiieiieiite ettt ettt ettt e e ekttt e e ettt e e e e ettt e e e skt e e e e s abbeeeesabbeeeeaabbeeeesanbeeeeans 130
9.4 Synergy Controller Program SHEEL........ooo it a e a s 132
9.5 Copying, Editing and Deleting @ STEP.......ociuuuiiiiiiie ettt e e e e e e e e rnnbeaeeeaeas 133
S B IS T\ [o = T o (0o |- o ST 133

Synergy Controller Technical Manual, Revision H D Pt



10.0 RUN SCREEN ...ttt ettt e e e e s e n e e e e n e e e s e n e e e e en e e e s annre e e e eanes 134

0 0 o = o [ o = T 0T - 1o OSSR 134
10.2  Program CONIOL .........ueiiiiiiee ettt e et e e e et e e e e bb e e e et bt e e e ettt e e e anbbeeesanbreeeeannee 134
11.0 EVENTS SCREEN .....ooiiiiitiii ettt ettt ettt e e ettt e e et e e e et b e e e e e tbe e e e e tbe e e e ansbeeeeantbeaeesnsbeeeeannes 136
11,1 EVENT OULPULS ..ottt e ettt e e e e e ettt e e e e e e s s s s e ettt e e e s s e s b e et e e e e e e s nnnneeeeeenenaaas 136
11,11 EVENT OULPULS SBEUD. ceetititiiiiiiiiiieiiiiieeteeeeeeeeet et eeeeeeeeeeeeeeeteeee et eeeteeeeeeeeeeeeeeeteeeeaeeeeeeeateteteeaeaeeeaeaeeeeeaeeees 137
11.1.2 Humidity Channel EVENT OULPULS ........uuiiiiiiiiiiiiiiie ettt e e e e e e st e e e e e e e e sannnbeeeaaaeeaanns 137
11.1.3 Event OUPUL BOAIA OPLIONS.....cciiiiiiiiiieiiie ettt e e e e ettt ee et e e e e s e aab e e e e e e e e e s e aaabbeeeeaaeeeaannsbeeeaaaeeaanns 138
11.1.4 Event Output Board CONNECIIONS .........uuiiiiiiiiiiiiiiieeie e e e e s st e e e e e e s e st re e e e e e e s e saatreeeeeaeessansnnbreeeaaeasanns 139
R O L O I I =T 00 =T = LU (= PSP PSPPPPPPPIR 143
5 I o To 1 = 1@ 101 U PSR 143
5 T 1 = | g o £ S SSRR 144
11.5 High Resolution ANGIOG INPULS ....ceeieiiiiciiiieiie e s s e e e e e e e st ee e e e e e s s s sane e ee e e e e e s snnnnreeneeeeenanns 145
11.6 Low ReSOIUtion ANAIOG INPULS ......oiiiiiiiieiitiee ettt ettt e e et e e e snbbe e e s snbre e e e eneee 145
12.0 GRAPH SCREEN .......oiiiiiiii ettt e e e e et e e e et e e e e e tb e e e e atbe e e e ataeeeesntreaeeanseeaeeannes 146
12.1 Temperature / HUMIdity / Air TEMPEIATUIE ......ouuiiiiiiiiie ettt 146
13.0 MAIN SCREEN ......coi ittt e e et e e e et b e e e et be e e e e tbeeeeabbeeeeassbeeeeansbeeeesnseeeeennnes 147
13.1 Steady StAte OPEIALION .....ciieeeieeeie ettt et e e e e ettt ee et e e e e s e aabbeeeeeaeesaaaanbbeeeeeaeesaansnbbeeeaaaeaaanns 147
13.1.1 ENLEIING @ SEE POINT...ceiiiiiiiiiiiiiiee ettt ettt e e e e e e e bbbt e e e e e e s e aanbbeeeeeaeeeaaaanbbeeeeaaeesaannbbeeeaaaaaaanns 147
13.1.2 TUIN the ChamMDEE ON....cieiii e e st e e st e e s et be e e e snbbe e e e anbreeeeanees 148
R |V = T g IS 1= T TR Y= (0o PSPPSR 148
13.2.1 Main SCreen Graph SEIUP . .uuuiiiiei e ittt e e e e e e e e e s e e e e e e e s e st e e e e e e e e s sasanrbeeeeaeeessansnreneeeeeeeaanns 148
R 02 O 4 - a1 oY= 1o | USSR 149
R P B O g - T o 1= I I PR PRP SR 149
R e Y= 1o | G 101 ] - £ PSS 150
14.0 DATA ACQUISITION AND LOGGING ......utiiiiiiiiie ettt ettt ettt e et e e e atte e e e s tae e e e stae e e e enreaeeennes 151
I R B = = W Moo o [T o IEST= (1] o BT PP PP PP PPN 151
14.1.1 “Deliver Test Results” Automatic Test Data DElIVETY ..........cooiiiiiiiiiiie e 154
I (o) {1 (=3 oo o[ o PP UPTPPPTRPT 158
e o To o [ g To [ o] 441 14 F= T [0 AT PP UPUPPPTRPT 159
2 WoTe o[ g o AN o] o] o= 14 o] o ISP UPTPPPRRPT 160
14.2.1 Controller Tuning and TroubIESNOOTING .......cccoiiiiiiiieiie e e e e e e s s aarre e e e e e e e e aans 160
I o To [ 1L 0 1 = PSR 163
14.4 UUT Thermocouple Data Acquisition Module OptioN..........ccuuuiiiieeiiiciiiee e e 167
I R Y= (B o T o 0T =T o [ = SRR 169
ST - g . 1 1o T T 11 o OSSR 172
15.0 INSTALLATION AND TROUBLESHOOTING .....ccciiiiiieeiiiite ettt e et e eive e eie e et a e s etrea e e enees 173
T 153 = 11 = o o I O 4 =T 2 1 PSR 173
15.2 Chamber Configuration SEIECHON..........coiiiiiii e s 173
TR B OTo g1 £o]1 (=T g ST (1 o F PP UPUPPPRRPT 173
15.4 GENEIC ChamBDEN TYPES ...ttt ettt e e oottt et e e e e e e e aab et e e e e e e e e e aanbbeeeeaaeesaabnbbeeeaaaeeaann 174
15.4.1 GeneriC TEMPEIALUIE ONIY ......cotiii ittt e e e e et e e e e e e s e aab e e e e e aeesaaaanbbeeeaaaeeeaannnbbeeeaaaeaaanns 175
15.4.2 Generic Temperature/Temperature, Dual Thermal SNOCK.............cccciiiiiiieiiiiiiiiie e, 177
15.4.3 Generic Temperature/HUMIAILY ........cccuuiiiiieee e e e s e e e e e e s s e s e e e e e e e s sennnreeeeeeeaeaans 179
15.4.4 Generic Temperature/Humidity Single StAge.........ceuiiiiiiiiiiiiiiiee e e e e e e 181
15.4.5 Generic Temperature/Pressure, Altitude and SPacCe...........c.uueevveeiiiiiiiiiiiee e 183
15.4.6 Generic Temperature/Humidity/Pressure, AIUAE ...........cc.vviieiie i 190
15.4.7 Generic Temperature/VIBration .............ueeiiii i e e er e e e e e s s rrrer e e e e e eaans 192
15.4.8 Retro TEMPEIAIUIE ONIY ....oiiiiiiiiiiitiie ettt e st e e et e e s et bt e e s et e e e e anbbe e e s anbreeeeannee 194
15.5 Device Primitives and LOGIC FIOW CRAIS ........occuiiiiiiiiiiiiiiie e 196
15.8  AlGIMN SYSEM TOST ...uiiiieiitiii ettt e et e e e e bb e e e et bt e e e s bb e e e e et b e e e s aabbe e e e anbbeeeeanbreeeeannee 209
15.9 Control SYStEM VEIIfICALION ........eoiiiiiiiiiiiiiie ettt e e e e e e e e e e e s s aabbeeeaaaeeaanns 209

Synergy Controller Technical Manual, Revision H I oo



15.10 CoNtroller SPIasSh SCIEEN.........ueiiii e e e e s s e e e e e e e s s s s et ereeeeessansnnreeneeeeesanns 209

16.0 CONTROLLER TUNING AND CALIBRATION. ....cciiititiiiiiite ettt etiee e sttt st e e s sbae e s snneeeeeeneee 210
GRS R o | I W] o1 o T T PP PP PPPPPN 210
16.2 Cascade (Part) TeMPErature CONTIOL ..........eiiiiiiiie ittt s b eneee 214
16.2.1 CasCade CONIOI SEIUPD .....eeiiiiiiiieiitiie ettt ettt e e e et b et e s st e e e s et b e e e e anbbe e e e anbreeeeannee 215
16.2.2 Configuring CasCade SOMWAIE.........ccuuuiiiiiei ettt e e e e e et e e e e e s s narbeeeaaaeeaaans 216
16.2.3 USING CASCAUE IMOUE ... ...ttt ettt e e e e e et e et e e e e e e s e aanbbe et e e e e e s aannbbeeeaaaeeaanns 221
16.3 TWO-POINT CAlIDrAtION .cooiiiiieeieeiee ettt e e e ettt e e e e e e st e et e e e e e e e nbrbeeeaaaeeaanns 224
NGRS oo I (ol = g To @211 o] 7= L1 o]  FS RSP SR 225
16.5 ToUCh SCreen CaliDration .........cuiiiiiiiiie e e e st e e s st e e s et be e e e snbbe e e e sntreeeennnes 226
17.0 APPENDIX A COMMUNICATIONS ...ooiiitiie ettt e ettt et e e st e e st e e s abbe e e e sbbe e e s ansreeeeanees 228
17.1 Frequently USed COMMANUS .......cuiiiiiiiiiieiiie e e e s ettt e e e e s s steee e e e e e s s s sna e e e eeessassnsaeeeeeaeesannsnnaneneeeessanns 228
17.2 Synergy Controller COmMMANG SEL.......cc.uuuiiiieie i e e e e s s e e e e e e s ssnrnrreereeeeeaanns 229
17.3 Profile Creation and Control COMMANGS..........ciiiuriiiiiieee et e e sere e e e e e s s rreeeeesssnsnreeeeeaeeesanns 272
17.4 Software ApPlIcatioNs and NETWOIKS ........c.uiiiiiiiiie ettt sb e e 275
17.4.1 SimpleComm CommUuNICAtIONS SOTIWEAIE .........ciiiiiiiiiieiiiiie e 275
17.4.2 Synergy Manager, Chamber Control Software for Desktop PC............eeiiiiiiiiiiiiiiiieeiiieeee e 285
17.4.3 EtherNet IMAC AGOIESS ... .. eeiieiiiie ettt e e e e ettt et e e e e e e aaab et e e e e e e e s e aanbbeeeeaaeesaasbbbeeeaaaaaaann 293
18.0 APPENDIX B SETTINGS LIST .oiiiiiiiiieiiiite ettt sttt e sttt e e s tte e e s s ntte e e s stte e e e antbeeeesnsaeeessnsaeeeennsns 297
19.0 APPENDIX C DELIVERING RESULTS ...oiiiiiiiiii ittt ettt e e sttt e e s stte e s snnneeeennees 304
R V= ATV ¢ d € 11 T PSR 304
19.2 E-Malil DEIIVEIY ...ttt e e e e e e e e s sttt e e e e e e e s e saatbaaeeeeeeesanaatteeeeeeeeeaasnrreneaeeeeaaans 305
B o V1 ] (1 ] OSSR 307
R B o 1T T I o 1 4 F= | PRSPPI 310
RS R T e ST =T =T {0 T | 311
19.4 USB FIash DIiVE EXPOIT........ooiiiiiiiiiiiiie ettt ettt ab e s et e e e sbb e e s anbne e e e aneee 313
19.5 Web Touch Remote™ - Synergy Controller Web Server..........ccccoiiiiiiiii e 314
e B I e I ST =T V= PP 318
19.7 LADVIEW ™ DIIVET ....itiiieiitiee e e eiteeeeestteee e s stteee e s stteeeesssbeeeeasbeeeaasbeeeeasbeeeeansbeeeeansbeeeeansbeeeeansbeeesansbeeesanses 319
19.8 SIMPlECOMM EXAMPIES .. ..ottt e ettt e e e e e e e e aab b et e e e e e e e s e aaabbeeeeaaeesaanntbeeeaaaeaaann 325
20.0 APPENDIX D BAR CODE SCANNER SETUP ....ociiiiiiiiiiiiie ettt nraee e nnaene e 328
20.1 Synergy CONrollEr IMACIOS .......c..uviiiiiee e i ittt e e e e e e s e e e e e e e s s et e e e e e e e e ssaarteeeeeeeessannbaaeeeeeessssnrtennneaens 328
20.2 Using a Bar Code Scanner with a Synergy CONtroller ...........ccciviiiiiiii i 328
20.3 Bar Code SCanNer EQUIPMENT........uuiiiie it ee e e s s s e e e e e e s s st e e e e e e s s ane e e e e eeesssnssnaeeeeeeesssnstnneeeees 328
20.4 Bar Code SCanNEr INSTAIALION .........cciiiiiiee ittt e e e st e e e s st e e e e s stbeeeesnrbeeeeans 329
20.5 Barcode Interface SPECIfICALIONS .....cuiieiiii e e e e e e s e e e e e s e s e e e e e e e e e snnrrreeeees 332
A N SR o] 11 70] | L=T ST =] (] o B PP PP PP PP PPPPPPPPPPR 332
20.7 Testing and TrouBIESNOOTING .........eeiiiiiee e e e e e 335
21.0 APPENDIX E APPLICATION NOTE LIST ...iiiiiiiiiieiiiiie ettt e e e sttt e e sttee e e st e e e s sataaa e s sntaeaessnnanaeans 338
22.0 APPENDIX F PART NUMBERS.........cottti ittt ittt et ste e st e e e e st e e e s stba e e e s stbeeaesssbaeaesssbaeeesssseeaeans 339
Y R ©70 ] 1 (] 1= £ T PP PRSPPI 339
22.2 OULPUL BOAIT OPLIONS ....eeeiiiieiiiiiietie ettt e e e e ettt e e e e e e e e aa b bt e e e e e e e s s nbbebe e e e e e e e s annbbbeeeaaeeeeaannbsneaaaens 340
R TS 1o 1T £= 1LY @] o] 1o o SRR 341
22,4 ACCESSOIIES ..veiieiiutiieesitteeeeaattete et atteeee s st teeeeaatteeeeaasbeeeeaasaeeeeaasbeeeeasbeeeeesbeeeesbbeeaeaasbeeeessbeeeesasbeeeeansbeeeeans 341
22.5  SPAIE PaArtS ... iiiiiiiiiiii et e e e e e e e e e et a e e e ar b 343

Synergy Controller Technical Manual, Revision H I Pooc6



1.0 INTRODUCTION

Welcome to the Synergy Controller line of touch screen control systems designed and manufactured by Tidal
Engineering Corporation. Synergy Controllers incorporate the latest innovations in environmental test
chamber and process oven control and are designed to improve efficiency and simplify test programming
and documentation tasks.

The Synergy Micro 2 Controller employs features that maximize the capabilities of your test chamber. It is
designed to take complete command of the chamber’s conditioning systems with total programming of
process variables such as temperature and humidity versus time.

The Synergy Controller employs communication capabilities for the “Global Factory”, where data is gathered
from around the globe via the Internet; from around the factory floor via Ethernet; and from around the test
lab via IEEE 488, RS-485, and RS-232. In addition, these controllers feature: E-mail, FTP, HTTP (Web),
PDF plotting, and now Cloud resources.

One of the most powerful features of the Synergy Controller is the WebTouch Remote ™ Web Server which
permits control of the equipment from anywhere in the world using a standard web browser. To support
global deployment, the Synergy Controller can support multiple languages and employs built-in on-line Help
and Wizard systems.

The Synergy Controller utilizes Microsoft's advanced Windows™ Embedded Compact operating system.

Windows Embedded Compact is a modular, state-of-the-art, multi-tasking, real-time system. It offers the

latest touch screen technology and incorporates Screen Navigation keys and a friendly and powerful user
interface.

The Synergy Controller supports USB Hard Disks for data logging, program download / upload. File format is
Windows™ compatible, and program, logging and calibration files can all be exchanged with the desktop.
File names are also Windows compatible so meaningful names can be used.

Eight Screen Navigation keys provide immediate access to all areas in the system; i.e. the controller is easily
switched between setup, programming, and diagnostic tasks. While entering information on one screen, you
can switch to another screen to view a setting or parameter, and then return to where you left off on the
previous screen. Navigation and control buttons on every screen permit easy access to chamber functions
and options. Color real-time data graphing displays important trend information and the versatility and the
simplicity built into the new Synergy Controller makes it enjoyable to operate.

The Synergy Controller software was first released in 2001 and has been steadily improved through a
continuous process. Numerous software versions have been released in an effort to improve the usability,
reliability and features of the controller. This manual refers to the features in the newest major upgrade of
the Synergy Controller application, version 3.0.7. Some of the features described in this manual were not
available in previous versions. Check the Tidal Engineering website (www.tidaleng.com) for information on
the latest version, the newest features, and upgrades.

We welcome feedback on the Synergy Controller and this document and appreciate suggestions for
improvements and new features. Thank you for choosing Tidal Engineering’s Synergy Controller.
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1.1 What's New

The latest software version, Version 3.0.7 Build 893x, offers some powerful new features and capabilities

including:
. E-mail
o Alarms
o0 Log Files
o Plots
. Network printing features.
o PDF plots
o  Print directly to a network printer.
. User alarms

o  Custom alarms for pressure transducers, Basket jam
Main screen layout features
o Display additional sensor values for user information
o  Chamber light switch
o  Toggle switch
o  Font size options; Large, Medium, Small
o  FTP Server
New Output Primitive Types
o PWM - General purpose time proportioning output (Up to 8)
0  ON/OFF — Thermostatic Primitive. (Up to 8)
Updated Help System
o  Spanish Language
o Edited for clarity
Graph
o Improved graph timing accuracy and resolution
o Additional Graph Scaling features; Time Scale and Vertical Scale
Events Screen
o  New parameter turns off Humidity events and displays 9 total User Events
o Display friendly event names like GN2 Purge or LN2 Enable
Alarm Screen
o Alarm information enhanced; i.e. Alarm shows source of Digital Input DIN 1
Improved Cascade Control Algorithm
o  Control Boost Heat and Boost Cool explicitly
Command Set
0 200 new commands
Logging Feature
o  Profile Logging
Profile log Auto-Removal
Export file naming
Warn when full
Stop logging or Overwrite option when full.
Added Header to all logs and settings that includes chamber information
o Logging PID Values, constants and variables
Programming
o Added Pause Step
o Change Setpoint while paused
0  Added a “Wait For Tolerance” Parameter for each channel.
o Display Program Name in the Title Bar of all screens
Standard Alarms
0  Added Deviation Alarm Feature
0  Added Alarm Delay
o  Custom Behavior capability
Added Chamber Name feature to allow each chamber to be uniquely identified in chamber in logs & e-mails
Virtual Sensors
o  Virtual Pressure
o0  Wet-Bulb/Dry Bulb
o Virtual Kft sensor for altitude chambers
Remote Start Stop Feature controlled by assignable Digital Inputs
Analog Programming for setpoints
Added Resume Behavior options
FTP Server

Oo0oo0oo0o

Appendix A, “Deliver Test Results with Synergy Controller” added to highlight the various ways the controller
can format and deliver test results.
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1.2 Controller Configurations

This technical manual supports the Synergy Micro 2 and the legacy Synergy Micro and Synergy Micro V
configurations. In many cases the features of these configurations are identical.

The Synergy V and Synergy Compact configurations are supported by the prior technical manual (Rev F).

The unique features of each configuration are listed in the table below along with an icon for each. Features
that aren’t supported by all five configurations are identified in this document with the appropriate icons.

Type Synergy Micro 2 | Synergy Micro | Synergy Micro V | Synergy V Synergy Compact
Icon 2 v

P/Ns TE2174-3 TE1704-3 TE1704-5 TE1364 TE1530, TE1666
Processor ARM ARM ARM x86 x86

Floppy Drive | No No No Yes Yes

(O8] 5.0.E1 5.0 5.0 2.11and 4.2 2.11and 4.2

The following table shows each of the above configurations with the corresponding image.

2

M

Synergy Micro 2

P/N TE2174-3
Processor ARM
Floppy Drive: No
OS: P/N TE2144

M

Synergy Micro

P/N TE1704-3
Processor ARM
Floppy Drive: No
OS: P/N TE1860
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Synergy Micro 2 V

P/N TE2174-5
Processor Arm
Floppy Drive: No
OS: P/N TE2144

C

Synergy Compact

P/N TE1666, TE1530
Processor: X86
Floppy Drive: Yes
OS: P/N TE1360

V

Synergy V

P/N TE1364
Processor: x86
Floppy Drive: Yes
OS: P/N TE1360
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In addition to the full-sized Synergy Micro and Micro 2 Controllers, Tidal Engineering offers the more
economical Synergy Quattro and the compact ¥ DIN Synergy Nano.

Synergy Quattro

P/N TE1961-3
Processor: ARM
Floppy Drive: No
OS: P/N TE2162

The Synergy Nano is available in four different configurations.

Type Synergy Nano 1 Synergy Nano 2 Synergy Nano 3 Synergy Nano +
Icon
N'* N2 |N® N
P/Ns TE1858-1 TE1858-2 TE1858-3 TE1858-4
Processor ARM ARM ARM ARM
Main Outputs (6) Open Collector (6) Electro- (6) SSRs Expanded
Mechanical Relays Solid State Relays Olympic Board
Aux Outputs (6) Open Collector (6) Open Collector (6) Open Collector Expanded
Olympic Board
Event Outputs | (6) Open Collector (6) Open Collector (6) Open Collector Expanded

Olympic Board

Ethernet

10/100 BaseT

10/100 BaseT

10/100 BaseT

10/100 BaseT

(ON)

5.0

5.0

5.0

5.0
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Chamber Type Applications

The Synergy Controller supports many different test chamber types including one, two, three and four
channel systems. These standard configurations are as follows:

* & 6 6 6 O O o o o

Generic Temperature Only

Generic Temperature/Temperature (Thermal Shock Chambers)
Generic Temperature/Humidity

Generic Temperature/Humidity Single Stage

Generic Temperature/Pressure (Altitude and Space Chambers)
Generic Temperature/Humidity/Pressure

Generic Temperature/Humidity/Vibration (HALT/HASS Chambers)
Generic Temperature/Vibration (HALT/HASS Chambers)
Generic Pressure (Altitude and Space Chambers)
Retro Temperature Only

See section 6.10 for the specifics of each application.

Contact Tidal Engineering for custom configurations.
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1.3 Company Information and Assistance

Congratulations on purchasing the Synergy Controller designed and manufactured by Tidal Engineering.

Headquartered in Randolph, New Jersey, Tidal Engineering designs and manufactures embedded hardware
and software for test & measurement and data acquisition products. Tidal also provides engineering
services, custom electronic product development and provide turnkey distributed data acquisition and control
systems.

Tidal Engineering Corporation Tel: 973-328-1173
2 Emery Ave Fax: 973-328-2302
Randolph, NJ 07869 Email: support@tidaleng.com

Web Site: www.tidaleng.com
Please have the application version of your Synergy Controller available when contacting us.
Parts Replacement
The Synergy controller has been designed and manufactured to provide years of reliable service. In the
event a system should fail, only OEM approved parts should be used as replacements. A list of replacement

parts appears at the end of this manual. Please contact the Tidal Engineering for component replacement,
or repair.

Notice to Users

TIDAL ENGINEERING PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL
COMPONENTS IN LIFE-SUPPORT DEVICES OR SYSTEMS UNLESS A SPECIFIC WRITTEN
AGREEMENT REGARDING SUCH USE IS OBTAINED FROM TIDAL ENGINEERING PRIOR
TO USE.

the body or to sustain life, and whose failure to perform, when properly used in accordance with
instructions for use provided in the labeling and user's manual, can be reasonably expected to
result in significant injury.

No complex software or hardware system is perfect. Bugs are always present in a system of any
size. In order to prevent danger to life or property, it is the responsibility of the system designer
to incorporate redundant protective mechanisms appropriate to the risk involved.

i Life-support devices or systems are devices or systems intended for surgical implantation into

All Tidal Engineering products are 100 percent functionally tested. Additional testing may include visual
inspections. Specifications are based on characterization of tested sample units rather than testing over
temperature and voltage of each unit. Additional testing or burn-in of a system is available by special order.

Tidal Engineering reserves the right to make changes and improvements to its products without providing
notice.

TIDAL ENGINEERING IS A REGISTERED TRADEMARK OF TIDAL ENGINEERING CORPORATION
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2.0 SPECIFICATIONS
2.1 Data Sheet

FEATURES:

Channels
* Channals: 1to 4 Procass Variables
- Temperature
- Hurnidity
- Pressune; Altitude or Vacuam
- \ibration
- Melacity
LCD
= Typa: Color STN; Resalution: 320 x 240
* Size: 5.7° Diagonal
* Backlight: LED
Operating System

* Microsoft Windows™ Embedded Compact

» Touch screen Graphical User Interface
Communications
= 10/100 Basa-T Ethernet Networking
* WabTouch Remaote™ (Pat. Pending)
- Wb Server Software for Remote
Controlonitonng with Web Browser
* E-mail, Text Message
= Alarms and Test Data
« FTP Sarver
- Profiles, Log Files, et
* A5-485 Communications
* B3-232 Communications
+ |[EEE 488 [GFIB) Commurications
Storage
* 2 GE Flagh
* 54 MB SDRAM
* Ramaovabla USS Flash Disk
Universal Serial Bus (USB)
* LISE Flash Memory
for Prograrm and Log Filkes and Upgrades
+ USE Mouse
* USE Keyboard
* LISE Barcode Scanner
Processors
* Main Processorn
- Marvel PXAZTO
* 'O Processor:
- Rabbst Sermiconductor R2000
Programming
* Windows-Friendly Program File Mames
* Stap Types:
— Set Point, Jurmp Loop, Auto Start,
Held, and Stop
& Murmber of Programs:
= Only Limited by Onboard Storage
Software Features
* Buitt-In Context Sensitive Help System
* E-rnail, Text Message
~ Alarrms and Test Data
* Faal-Tene Color Graph Display
» Built-In TCP/IP Metworking
* Real-Teme Clock with Battery Backup
* Automatic Resume After Power Failure
& Software Configurable Charnber Type

Analog Inputs

* Process Voltage Inputs (4):
- Range: 0-5VDC; Accuracy: +~ 0.5 my
- Resolution: 16 bits

= BTD Inputs (2):
- Termperature Range: -200° C to 630°C
= Agcuracy: +/- 0.05 Ohms
- 100and 500 Chm PL RTD, JIS or DIN

+ Machine Diagnostics inputs (B)
- Range: 0-5VDC; Accuracy: +- 10my
= Resolution: 10 bits

Analog Qutputs

* Voltage Outputs (2k
- Rangs: 0-5 VDG
= Agcuracy: +/- 0.5 my
- Resolution: 12 bits

» Current Outputs (2); (Optional)
- d-20 mA or 0-20 mA

* Analog Outpat Functions:
- Charned 1,2, 344
= Setpoint, Actual, Heat PID, Cool PID

Digital Outputs
* Total Digital Outputs: (32)
* Triac Outputs: (30) (Optional)
- Output Rating: 5 A, 250 VAC
* Relay Outputs: (2)
- Contact Fating: 3 A, 250 VAC
* Everit Outputs: (Optonal)
- Up to & User-Prograrmmable
Digital Inputs
= Digital Inputs: (16)
- Ground: TRUE
= Open Circuit: FALSE
- Voltage Range: -0.5 to +5.5 VDO
Data Logging
* |rterval:
= 1 Second to 60 Minutes
* Capacity
- 100 MB
* Data:
- Process Variables
- Process Selpoints
- PID Variables
= UUT T-Type Thamrmacoupas
= Alarms and Profiles

Synergy UUT Thermocouple Monitor
* T-Typa Thermocouples: (16)
» Total Supported Modules/Sensors: 4/64
* Temperature Range: -200°C to +400° C
* Power: 910 28 VDC, 3 Wans
* Contraller Powerad
Alarms
* Lo Program Memory
* Low Storage Card Memory
* TempGard Cver-Temparature
+ Open Sensor
* High/Low Process Limit
* High/Low Deviation Limit
# Lser Programmable Alarms
# |nternal Communications Failune

Electrical/Mechanical
* Mounting Options:
- Flush Mount
= Front Mount
- Articulating Mounting Arm
* Power Requirermants:
= 100t 240 VAC
- 47 to B3 Hz
- 25 Watts
+ Dparating Conditions:
= Termparature: 10°C 10 30° C
= Humidity: O to 90% RH,
Man-Condereing
* Sipe: D0 WX EBTE HX325°D
* Weight: 3.5 lbs.
Synergy Part Numbers
# Symergy Micro 2 Controller
= PN TE2174-1
+ Synergy Micro 2 Controller, Console
= P/MNTE2174-5
+ Synergy Web Touch Remote
- P/N TE1567
» Synergy Lab Manager Software
- P/M TE1566-1
« Symercy UUT Thermacoupks Monitar
- PM TE1299-16
+ Symergy Ratransmit Signal Conditicner
- P/NTE1803
+ Triac Output Board, 12 Channel
- PMTE1151-12
+ Triac Output Board, 6 Channel
- BN TE1151-6
* Triac Output Board, 5 Channel
- BN TE1151-5
* Relay Output Board, 6 Channal
- F/NTE1T0G-6

ABOUT TIDAL ENGINEERING

Headguartered in Randaiph, NJ, Tedal
Erginearng Corparation has bean
designing and building award-wirning
embadded hardwane and soltwang for
arnaronmental test and measisement and
data acqissition applications snce 1992,
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2.2 Block Diagrams

The Synergy Controller is a flexible multi-channel control system designed to handle virtually all temperature
control applications. The block diagram in the following section identifies the major systems of the controller
and their relationships. Two small block diagrams in the two sections following the main block diagram
identify each block diagram section and provide a description of each.
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Selectable Log Interval, Log File Size, Etc.
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i ' Primitives ! ! A-q !
i ! Input Channel 1 | ! (30) Digital !
: (2) RTD ! Calibration _| Channel 1 PIDs Channel Outputs !
| Inputs i and Scaling ”| Calibration Primitives : : i
1 1 1 1 1
1 1 1 1 1
| . | | | | Channel | | !
| ! Channel 2 Primiti | | '
; . rimitives .
(4):lel|1 Res. ! _| Channel2 PIDs
i nalos ! | Calibration Channel ! ! !
! i 1T Primitives : ¥ i
i (8) Low Res. L Channel 3 o : E i i
| Analog i L Channel 3 PIDs ; af‘f'e | ! [
! : > Calibration Primitives : ' .
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: : ¢ Control > 2 '
: ! P 1 : h
: ! v oo ' : i
1
i ! Logging Database | :
; | i i
1 ! 1 \
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[ |
1
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(I Channel 1 Pf:::""tl"ﬁl (gn‘:’ Difilal
2) RTD Calibration Channel 1 PID: anne utputs
2 . 1 . 1 (||'|)p|_|ts and Scaling *| Calibration 5 Primitives 2 . 1 . 4
Process [TT1 — — Channel
| annel 2
|nDUtS - & “Ig? e Channel 2 PiDs L PIDS
- Sl | calibration —
[T11 il —
[ @ 10w es. | Channel 3 —!
¢ )An:rog * L Channel 3 H;snne Channel \\\\
( 2 2 \__ —] * Calibration Primitives 2 1 5
1 A
. [T T Channel
Input Cal.and 1 uur , T thannel Prmitives Channel
Scaling LI / —*| caiibration PiDs Primitives
N\ " L (2) Alarm
1 User Alarm System gﬂfzuls
V User Alarm 1
213 Zloz Inputs User Alarm 2 >
Touch Screen .
Channel Frafie
: : Re ot
Calibration S
R {2) Analog
“E;:'t':::'t Outputs
Logging Database
Selectable Log Interval, Log File Size, Etc

2.1.1 Process Inputs
The Synergy Controller has multiple inputs. (See detail above) These are listed in the table below.

Inputs Channels Application

RTD channels 2 Temperature Measurements

High Resolution 4 Humidity, temperature and other process
0-5VDC channels, 16-Bit variables. 0.0001 Volt resolution

Low Resolution 8 For refrigeration pressure and process variables.
0-5VDC channels, 10-Bit 0.005 Volt resolution

UUT Temperature Inputs 16 per Module Temperature Measurements

T-Type Thermocouples 64 max

Note: All of these inputs can be logged and checked using the user programmable alarm system.

2.1.2 Input Calibration and Scaling
Each Input can be calibrated for the physical measurement, Ohms, Volts or Degrees C.
Each Input can also be scaled to appropriate engineering units. (See the_Calibration section)

2.1.3 Channel Calibration
Each Channel is assigned an input. In addition, channel data can be scaled and offset to accommodate
Channel errors caused by sensor position, thermal gradients, etc.

2.1.4 Channel PIDs
Each Channel has a set of PID constants and variables. Each channel implements a PID control algorithm

that determines its Heat and Cool outputs. The PID variables can be logged for documentation and tuning
purposes.

2.1.5 Channel Primitives

The channel primitives are the algorithms that control each output device such as fans, compressors,
heaters, etc. The Synergy Controller supports multiple instances of the same primitive. For example in the
thermal shock application there are two hot chambers and one cold chamber and thus uses two Heat output
primitives. Each primitive output is displayed in the Events/Digital Outputs folder.
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Primitives .
Input channel 1 {30} Digital
{2) RTD Calibration Channel 1 PIDs C!‘a':“:'EI Outputs
Inputs and Scaling *| Calibration Primitives
| | | | o - Channel
q T Primitives
(q)ln"'g'" (= Channel 2 FiDs
nateg *| Calibration Channel
| | | | Primitives
{8) Low Res. Channel 3
Analog Channel 3 PiDs channel
" Ccalibration Primitives
[T T Channel
{64) UUT > Channel 3 channel 4 Primitives
(s [ *| calibration [(AIL5
(2) Alarm
2.1.6 '
L. Relay
User Alarm System Dut
puts
Channel Set Points User Alarm 1 2' 1'7
SetDO|ntS . User Alarm 2 - User Program
Touch Screen > B A|al’m System
Remote
Retransmit J.:(Z) gnalo 2 1 9
Control T
218 v b T Analog
; Logging Database Retransmit
Logglng ) Selectable Log Interval, Log File Size, Etc
Svstem

2.1.6 Channel Setpoints
Each channel has a setpoint. The setpoint can be a steady-state value, a profile generated setpoint or a
remote setpoint from a computer or PLC.

2.1.7 User Programmable Alarm System

A user programmable alarm can be specified for one or more alarms using any input or channel value.
These alarms can be used for various purposes including chamber protection, unit-under-test protection, or
chamber control. See the user programmable alarm Section 6.14 for details.

2.1.8 Logging System

The logging system is used to capture test results and chamber performance data as well as alarm
conditions. The logging system can acquire data from any controller input, channel or PID output. See the
logging section 6.11 of the manual for detailed setup instructions.

2.1.9 Analog Retransmit Outputs

The Analog Retransmit Outputs can be used to retransmit process or control variables as a proportional
voltage to chart recorders or proportional control valves. There are two retransmit outputs. See Analog
Retransmits in the_Special Function Section 6.4 for more details,
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3.0 APPLICATIONS

The Synergy Controller support s a variety of systems including environmental test chambers, process
ovens, thermal platforms, and chillers.

3.1 Environmental Test Chambers
The Synergy Controller series can handle a variety of standard and special environmental test chambers
including:

Multiple Communications options

WebTouch Remote ™ for remote control with any browser
Cascade control loops

Data logging and printing.

Bar code reader features for error proof setup.
Temperature Humidity Chambers

Temperature Humidity Altitude Chambers
Thermal Vacuum Ovens

Thermal Vacuum Chambers (Space Simulation)
HALT/HASS Chambers

HAST Chambers

Thermal Shock, 2 Zone and 3 Zone

3.2 Process Ovens
Cascade control loops, data logging and printing, and bar code reader features provide a lot of value in
process oven applications in manufacturing operations.

e Data logging and printing.
¢ E-mail alarms and chart data delivery
e Bar code reader features for error proof setup.

3.3 Thermal Platforms

Thermal platforms are used in testing applications where thermal conduction is the most efficient way to
control the test temperature of the Unit-Under-Test (UUT). These are popular in RF component testing
application as well as transducer applications. Controller features that add value in these applications are:

Cascade control loops

Multi-Channel capability for dual platform applications
Data logging and printing.

Bar code reader features for error proof setup.

3.4 Chillers
The remote control and remote sensing features of the Synergy Controller are beneficial in chiller
applications.

Multiple Communications options; Ethernet and RS-232
WebTouch Remote ™ for remote control with any browser
Cascade control loops

Data logging and printing.

Bar code reader features for error proof setup.

3.5 Other Equipment
Plant growth chambers, Wind Tunnels, and food processing.
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4.0 EQUIPMENT SAFETY AND CONTROLLER ALARMS

No complex software or hardware system is perfect. Defects are always present in a
software system of any size. In order to prevent danger to life or property, it is the
responsibility of the system designer to incorporate redundant protective mechanisms
appropriate to the risk involved.

Make sure you completely understand the operation and function of the chamber and the
Synergy Controller before you begin using your test chamber.

and tag circuit out before servicing or replacing components.

Do not use the Synergy Controller in any manner not specified in this manual. Improper use
may impair the safety features employed and may void your test chamber and controller
warranty. Failure to follow the proper operating procedures listed throughout any of the
information provided could cause damage to your equipment, personal injury or death.

f Dangerous voltages are present in this equipment. Disconnect electrical service of source

The Synergy Controller offers multiple built-in alarms to protect the equipment (test chamber, process oven,
thermal platform etc.) and the unit-under-test from conditions outside their ratings. The alarms should be
carefully set to appropriate limits based on the capabilities of the equipment and the safe limits of product
exposure. In addition to these built-in alarms, a secondary controller should always be employed to offer
further protection in the case of sensor or controller failure.

4.1 Standard Alarm Limits

The Synergy Controller features standard high and low absolute limits and high and low deviations limits for
each channel. Look for the alarms in the setup folder for each channel in_section 6.2 under
SETUP/Calibration/Channel 1, 2, etc.

4.2 User Programmable Alarm Limits

In addition to the standard alarm limits, the Programmable User Alarm System can provide additional
protection against open or failed sensors and process variable outside expected limits. User alarms can be
created using redundant sensors for any channel and provide shut down protection to reduce the probability
of machinery failure. See section 6.14.

4.3 Secondary Controller Alarms

Redundant protective mechanisms such as a TempGard limit controller should be used to provide complete
protection against controller and/or sensor failure. When used with a separate sensor, secondary alarm
controllers reduce the probability that a single point failure will cause damage to the chamber or to the
product inside. The secondary controller should be wired to remove power from all of the chamber’s
machinery in order to provide maximum protection.

4.4 Alarm System Testing

It is important that users periodically verify all alarm systems by test. As a minimum, it is important to confirm
that chamber shut down occurs and power is removed from heaters, compressor, etc. when standard alarm
limits, user programmable alarm limits and secondary controller limits are reached.
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Channel Alarm Notification

When any channel alarm limit or deviation
limit is exceeded the Synergy Controller's
conditioning outputs shut down and the
following indications are present:

“ALARM” flashes in the upper right
corner of the touch screen.

Alarm status is displayed in the lower left
hand corner of the touch screen.

Alarms are listed in the Alarm folder in the
Maintenance Screen.

Alarms are logged in the History File (Log
File).

See the Maintenance Screen Section of
this manual for additional information

See Section 19.2 E-Mail Delivery to learn how the Synergy Controller can generate text messages and
alarm notification e-mails.
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5.0 FRONT PANEL AND CONTROLS

5.1 Front Panel Layout

The Synergy Controller features a color touch screen, a number of software keys and a front accessable
USB Host port..

The principal components of the Synergy Controller Interface Panel are identified in the layout below.

Synergy Controller— Front View

o= '““\H

LCD
Touchscreen

[ Power On LED

( Comm. Activity 3 65 . 0

GPIB
RS-232 N
-485
RS-48 )
N\

-
p

Ethernet
Link LED

Ethernet # =
Activity LED

USB port for
USB Flash Disks

Reset
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Set

[23.7 C

Set

Chan. 2 - Humid, % RH—

Help Key: context
sensitive help.
BMP Key: take
screen shots.

BRI = Ral OFF } Turn Chamber
Ackual - 'Uffl Ackual ON or OFF
_N )
Select Keys:
Help with
entering data
 entering d
and selecting
from lists &
4 > groups
Charmber Off 23.7C 308 % /
& _. -
o 2| I>| 00
_SETUP| MAINT| COMM | PROG | RUN |EVENTS|GRAPH| MAIN
SCREEN NAVIGATION KEYS
SETUP MAINT COMM PROGRAM RUN EVENTS GRAPH MAIN
The Following Folders and Screen Editors Will Appear When Pressed
Calibration Machine RS - 232 Screen Screen Event Graph Screen
Inputs Editor Editor Outputs Screen Editor
PID Alarms RS - 485 uuT Large
Settings Create, edit, | Run Profile Temps. Graphic Manual
Displ
Special Channel IEEE - 488 | &' Iqad Digital SPiay Mode :
Functions PIDs profile Outputs Operating
p Screen
L - Values About Ethernet Digital
Inputs w/ Small
LCD File Utilities | Web Server Hi Res Graphic
Settings Inputs Display
Chamber Date & TCP/IP Lo Res
Setup Time Server Inputs
Logging Macro
Utilities
Panel Lock
Languages
Note: cells highlight new folders in this Synergy Controller software release.
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5.2.1 LCD Screen Touch Screen

Synergy Controller incorporates a 320 x 240 color LCD with a touch screen Windows graphical user
interface. The screen shot shown below identifies the common elements of the Synergy Controller display.
The title bar at the top and the status bar at the bottom of the window are found on most screens.

“Alarm” Indicator Will Appear Here

e

Screen Title —>

from Main
Folder /
Directory
<«—— Scroll Bar
System / écr:]tualealgﬁs of bloth
Program —_— -«— amber Channels

AN

Alarm Descriptions
Will Appear Here

Keypad Screen Example:

The screenshot below shows a typical keypad for numerical data entry.

Setlp Screen 11:59:31 AM

Prop. Band Ch 1 Heat
Walid Range: 1] ko a0 Degrees F

Present Yalue 12.6

Mew Yalue I

a1 51 4 Clear
5|6 | 71| 8 Cancel
9 0 , - Accept
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5.2.2 Function Keys

Help Key:

T ] |

The 'Run From Button' runs the
displayed program, starting from a
selected line anywhere in the
prograrn, To use this feature, first
select a starting line. It will become
highlighted blue, Then press the
Run From button, The prograrn will
then begin running fram that line,

Screen Capture Key:

versaTenn V m

A LED screen bitmmap was
captured, Pleaze make sure 3
floppy disk is in the drive.

ON / OFF Keys:

ON OFF‘

Select Keys:

?

-
Press the Help key and then press a location on

the touch screen, a small Help window like the one
shown will appear with information to assist you.

HELP

Press OK to close the Help screen.

Press this key to capture a bitmap image of the
current screen and store it to a USB Hard Disk.
After pressing the key the window at the left will
appear. The picture will be saved in memory. To
export the bitmap to your storage media go to the
Maintenance screen and press the Export Screen
shots button.

Press OK to close the Capture screen.

These keys are used to turn the chamber On and Off.

The six keys to the right of the LCD are used to enter data and select from lists

A _H and groups. The arrow keys move or scroll from item to item. The Enter key

\ AR =
4/

selects and enters data.
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5.2.3 Keypads

Synergy Controller User-Interface uses Numeric and Alpha-Numeric keypad for data entry. The screenshots
below provide a few examples.

Numeric Keypad Example:

11:50:31 Ap | The number keypad at left is a

typical keypad used to enter a
l Prop. Band Ch 1 Heat I\ controller parameter.

Yalid Range: 0 ko a0 Degrees F
g g ~

l Present Yalue 12.6 l.
Mew Walle |

Parameter Name

Valid Range

///

- Present parameter value

Clear
New paramter value

Cancel

Clear, Cancel, can Accept keys

Numeric Values

Alpha Numeric and Symbol Keypad Example

The Alpha Numeric keypad is based on the T-9 pad used on a cellphone. Use the mode radio-buttons as
shown below to select the way to sequence thru the keys. Use the Symbols selection to open the keypad on
the below right to enter the symbols used for example in e-mail addresses.

Use the Next -> button to accept a character value and enter another value on the same key.

Comm Screen F1B2T AN | Comim Screen F17:18 AM y |
File Mame: [sLpPOrt@tidaleng.com File Mame: [sLPPOr i@
wec | oeE / ' ............
Bk S ; Bk S
(@ alpha 1; 2 3 i { ) alpha P
O Mumeric | e e MNO Clear O Mumeric = i Clear
i R
{ ) alpha-umfl FPORS| TUY [WiYZ oK { ) alpha-um oK
7 B g L
{ ) Symbols e @ Symbols— e
~— — SN -
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5.2.4 Screen Navigation Keys

The eight keys below the LCD are the Screen Navigation Keys (Soft keys). These are labeled: SETUP,
MAINT, COMM, PROGRAM, RUN, EVENTS, GRAPH, and MAIN. These keys provide easy navigation to the
controller’s setup, operating and programming features.

AP AR-CNFEIRIICCI ==

SETUP| MAINT| COMM | PROG | RUN |EVENTS| GRAPH| MAIN

All the Synergy Controller screens retain their state so when you navigate away from a screen and return,
the folder remains in the state that it as in. For example, you can navigate to the MAIN screen while entering
a parameter in the SETUP screen and when you navigate back, the SETUP screen will be as you left it.

5.2.5 Navigating to a Screen Folder Path
Navigating to a specific controller parameter from a screenshot in the technical manual is straightforward

using the Screen name in the title bar and Screen Folder Path at the top of the screen. See the example
shown below for the Screen Folder Path:  \SETUP\Logging\Profiles\Options.

Setup Screen 750211 A E |

Screen Name

I'l,Logging'l,ProFiles'l,Optinns'l, =

——— Folder Path

Auto Print Profile Plot o
Autn E-Mail Profile Plot Yes
Profile Mame Format Charmber-Profile

Description: Set “Log Each Profile” to Yes ko
record and save a separate log file for each kest

narmed with Profile and the start date and time,
Change | Required For network platting Features,
Charnber Off -19C DB

i |o0

RUN | EVENTS

U=
217
4

Calibration P Settings Special Functions

(]

L-Values

Flot Setup

7157114 AM E |

I'l,Logging'l,Profiles'l,Options'l, l

Log Each Profile Yes
Chamber Off | | Chamber Off Autn E-Mail Profile Log Yes
Auto Print Profile Plot Mo
Setup Options Auto E-Mail Profile Plot fes
Profile Name Format Chamber-Profile
] ] ] Description: Set "Log Each Profile” to Yes to
record and save a separate log file For each test

named with Profile and the start date and time,
Data Status Actions Change | pequired For network platking Features,

Chamber Off -19C 06% Charnber Off -19C 06%
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5.3 Screen Overview
This section provides a single page overview of the controller’s eight screen navigation buttons and screens.

For in-depth information on ¢ @aQ, go to the corresponding manual section. Screen Navigation Keys:

< | 8% | 25| | oo | [l | =

SETUP |IMAINT | COMM | PROG | RUN |EVENTS| GRAPH| MAIN

5.3.1 Setup Screen

The Setup screen is used at various times by OEMs and technicians, administrators, and engineers.

The OEM and Chamber Technician will utilize a variety of Setup screens during the initial installation and
calibration including: PID Settings, Calibration, Logging, Special Functions, L-Values, Chamber Setup,
Resume Behavior, User Alarms, Main Screen Setup, and Event Screen.

The Administrator can use the Panel Lock and Languages screens to control access to the chamber and
setup the controller language.

The Engineer/Operator can use the Logging screen to select the logger data, logging interval, and automatic
results delivery features. The L-Values are used to optimize the controller for a wide range of test conditions.

Setup - LabviewTestd SETUP Screen

|'|I Provides access to 14 Setup folders.

Calibration

PID Settings
Special Functions
Logging

L - Values
Chamber Setup
Graph Settings
LCD Settings
Panel Lock
Languages

User (Programmable) Alarms
Resume Behavior
Main Screen Setup
Event Screen

l ] l Details are in Section 6.0 Setup Screen.

Languages User Alarms Resume Behavior

Il

Main Screen Setup Event Screen
Setup

Charnber Off 25.00C 50,0 %

Calibration PID Settings Special Funckions

L-Yalues Logaging Chamber Setup

araph Settings LD Sektings Panel Lock,

L IR R SR ZEE JER 2R JER 2R 2R JEE JEE R R 4
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The Maintenance screen is generally used at by OEMs and technicians during setup and tuning and by
engineers and operators during operation.

The OEM and Chamber Technician will utilize the following Maintenance screens during the initial installation
and calibration: Channel PIDs, File Utilities, Data and Time, and Restart Screens.

The Administrator will typically use the File Utilities to Backup and Restore the controller settings and set the
Data and Time using that folder.

The Engineer/Operator will typically use the Alarm screen manage chamber alarms and the Channel PIDs to
monitor chamber performance...

Mairtenance - LabviewTestd  5:07:18 PM MAINTENANGE Screen
These folders contain utilities that are used for
the operation and maintenance of the chamber.
3 Alarms
3 Channel PIDs

Alarms Channel PID's About ¢ A,bOUt ,(_S}/nergy Controller)
. File Utilities
. Date and Time
| | | 3 Restart Controller
File Likilities Date and Time  Restart Controller
Charnber Off 25.0C 50,0 % Details are in Section 7.0 Maintenance.
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The Communication screen is used at various times by OEMs and technicians, administrators, and
engineers.

AIN

The four folders in the Communication Screen are used to setup the controller's communications ports. The
RS-232 folder is read-only and displays the fixed parameters for the RS-232. The RS-485 port is used to
setup the connection to the UUT Thermocouple modules.

The IEEE 488 folder is used for the setup of that port.

The Ethernet Network folder is used to setup the network properties as well as the network services and
Network printing.

For example, this folder is used to setup the WebTouch Remote ™ Webserver, the FTP Server, e-mail and
the Synergy Server.

Comim - LabviewTestd 5:07 146 PM COMMUNICATIONS Screen

i Provides access to six different Communications

folders.
IEEE . RS - 232

.Si .Si 488 * RS - 485

R5-232 RS-485 IEEE-435 ¢ IEEE 488
* Ethernet Network

%Lg | Details are in Section 8.0 Communications.

Ethernet MNebwork,
Chamber Off 25.0C 50,0 %
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5.3.4 Program Screen ﬁ# a//' @]e) |i|
SETUP| MAINT| CO EVENTS| GRAPH

The Program screen is used at various times by OEMs and technicians, administrators, and engineers to
load, save, create and edit controller programs.

AIN

PROG | JRUN

PROGRAM Screen

5:12:44 P

Program - LabviewTestd

5 1T =2 | 7| E » Create a New File
Mew File | iOpen Filsif Save File | Editstep | AddStep | Copy Step | DelsteStep Open and Existing File

Save the Loaded File
Edit a program step
Add a program step
Copy a program step
Delete a program step

L#  cmd | CHL | cH2 | Time | i)
1 Seft 250 OF  00:10:00

2 Sett 350 OF 010203

3 Swmp Of  Of

* S 6 6 6 0o o0

_ Details are in Section 9.0 Programming the
RunTime:1:12:03 Synerqy Controller.

Charmber Off 25.0C 50,0 %
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TUP

[ AR

Synergy Controller Technical Manual, Revision H

9:13:03 P
> | Hp| = I &
__________________ Run Run From | Run OFF Stop Fause | pyn. Edit
CH1 Actual CH1 SetPoint  CHZ Actual ZHZ SetPoink
150.0 0.0
L# | Crmd CH1 ZHz2 Time AL, 1C
ik Setft 22.0 Off o0 10:00
2 SetfPt 32.0 Off 01:02:03
2 Swop  Of Off
I—
Charnber Off 25.0C 50.0%

RUN Screen
* Open File
* Run
. Run From (from a selected step)
. Run Off (program with outputs off)
. Stop
. Pause
. Dynamic Edit

Details are in Section 9.7 Programming the
Synergy Controller: Running a Program.
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5.3.6 Events Screen ﬁ# a//' E?

SETUP| MAINT | COMM
The Events screen is used at various times by OEMs and technicians, engineers and

operators.

The OEM and Chamber Technician will utilize all of the Events screens during the chamber setup and
testing.

The Engineer/Operator uses the Events screen to monitor and control the user defined Event Outputs.

UUT Temperatures folder is used to display up to 64 T-Type Thermocouple from the UUT Thermocouple
monitoring system.

The Digital Outputs folder is a visual display of all of the controller outputs and the Digital Inputs folder is a
visual display of all of the controller inputs.

The High and Low Resolution analog inputs screens display all of the controller sensor input; i.e. RTDs,
Pressure transducers, Humidity Sensors, Vibration, Pressure and altitude sensors.

Events - LabviewTest4 5:14:08 P EVENTS Screen

Provides access to four different Events folders.
. Event Outputs
* UUT Temperatures

Event Qutputs uuT Digital Oukputs ¢  Digital Outputs

Temperatures ¢ Digital Inputs
. High Resolution Analog (Inputs)
‘j | ‘3,? | ‘Sg | . Low Resolution Analog (Inputs)
Digital Inputs High Res Analog  Low Res Analag
Charnber Off 25.0C 50,0 % Details are in Section 11.0 Events Directory.
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5.3.7 Graph Screen
SETUP

C \
MAINT GDMM PROG RUN

The Graph screen is used at various times by all users; i.e. OEMs and technicians, engineers and operators

to monitor the operation of the equipment.

The Graph scaling, X and Y can be adjusted in the SETUP\Graph Settings folder.

araph - Laby

Touch kthe graph Far setkings

Charnber Off 25.0C 50,0 %

GRAPH Screen

Screen Information:

. Graph channel actual and setpoint values
over time.

Control Features:

. Access the Graph Setup Screen by
touching the graph. You can individually
enable and disable the plotting of the
setpoint and actual values for each of the
chamber variables.

Details are in Section 12.0 Graph Screen.
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5.3.8 Main Screen ﬁﬁ j %? DC,,‘ ﬂl} @]s)
SETUP| MAINT| COMM | PROG | RUN |EVENTS
The Main screen is used at various times by all users.

The Main screen provide an On/Off push button and LED and Setpoint for Steady State operation. The Main
screen can be adjusted to display a Chamber Light Switch or Event Switch, up to 10 Sensor values, a
process graph, and various control channel arrangements from the SETP\Main Screen Setup Folder.

= ain Screen 2:07:43 PM | MAIN Screen

Sl A E T The Main screen is the first screen that appears

Set @ Set _ ;
Paint |5256F Pt |5DD 0/ after power-up. Use this screen to operate the
v chamber in steady state mode.
Actual - Qo | | Ackual )
Screen Information:
— - . Actual values for each chamber channel
il vs. time

(Product and Air Temperature in Cascade)

. Setpoint values for each chamber channel
vs. time.

Control Features:

Charnber Off 15S8.0F -0.6 % . You can turn the chamber on and off by
- pressing the On/Off button in the center of
K 3:21:11 PM the screen.
-Chan, 1- Temp. © — o -Chan. 2 - Hurnid, % - * You can adjust the steady state (manual)
Setpoint Setpoint setpoint for each channel by pressing on
the Setpoint field and entering the value in
1 5 0 0 h 0 0 the keypad that appears.
u ]
; Details are in
Temp, C Humid. % Section 10.0 Steady State Operation.
Actual Actual
Charmber Off 25.0C 300 %

Wain - LabviewTestd Si21:46 FM

Channel 1 Setpoint

Valid Range;  -200  to 500  Degrees C

Present Value 150 ® Chan On

Mew Valus I O Char OFf

..................

1| 2 3 | 4 Clear
5 6 7 8 Cancel
9 0 . - Accept
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http://172.16.10.87/Main.map

Comm Screen
File Mame: |
1 ABC | DEF Bk Sp
O Alpha 2 E
GHI | JKL | BN Clear
) Mumeric 4 5 &
P— PORS| TUY [wixyzZ oK
@) Alpha-tum | q g
0 |Space NE:t Cancel

Key Pad Screen

Alphanumeric data is entered in the

Synergy Controller with the T9 Key Pad. When
Alpha is selected, pressing a key will cycle
through the letters on that key. For example, if
the first key pressed is “2” the text box displays
the letter “A”. When pressed a second time, the
text box will display the letter “B” and a third time
will show “C”. If the next letter is on a different
button, just press that button. However, if the
next letter is on the same button, press the
Next -> button to save the entry and then select
the next key.

When Numeric is selected, pressing a key displays the number on the key. When Alpha-Num(eric) is
selected, press the key to cycle through the letters then the number on the key.

To clear one character, use the Back Space (Bk Sp) button. To clear all of the characters, use the Clear
button. When you are finished, press OK to accept the entry. To cancel, press Cancel.
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AIN

6.0 SETUP SCREEN ﬁ# < | B%|| ﬂ}loo'@’
SETUP|MAINT| COMM | PROG | RUN |EVENTS| GRAPH

The SETUP screen provides access to all of the controller setup parameters. The Setup screen is organized
into 14 folders as follows:

6.1 Setup Folder Root Menu

Setup Screen 2:26:42 PM Setup Screen
20 e Calibration
=l | ° PID Settings
e Special Functions
j j j e L-Values
Calibratian PIC Settings Special Functions ° Logg i ng
e Chamber Setup
j j j e Graph Settings
e LCD Settings
L-¥alues Logging Chamber Setup e Panel Lock
e Languages
— — S e User Alarms
e Resume Behavior
Graph Settings LD Setkings Panel Lock, e Main Screen Setup
e Event Screen Setup
e N— i, o —
Languages ser Alarms Resume Behavior
Main Screen Sekup Eve;::a;il-nl:l;een E
Steady State 13.0C

Some of the parameters in the Setup Directory are preset by the installer or equipment
manufacturer. Under most circumstances these parameters should not be changed. They are
shown and described in the tables for reference only. Some are default settings or may not apply
to your chamber. Changes to some of the parameters may affect the chamber operation and void
your warranty. Please contact the chamber manufacturer or installer with any questions about
your specific chamber.
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6.2 Calibration
The SETUP\Calibration\ screen provides access to Setup and calibration parameters. This screen is
organized into 5 folders as follows:

Steady State 13.0C

Setup Screen 2:30:14 PM
‘ |'|,Ca|i|:uratiu:un'l,
Back

= B j

Zalibration Alkitude Guaranteed Soak

Channel 1

_"-_,‘ _‘-_,‘

Inpuk Virkual Sensars

Setup\Calibration Folder

Calibration Channel n
Altitude

Guaranteed Soak
Input

Virtual Sensors

6.2.1 Channel Calibration

The SETUP\Calibration\Calibration Channel n\ Screen contains all of the setup and calibration parameters
for channel n. There is a Calibration Channel folder for each channel with the following 14 parameters:

p SCreen

" Zalibration\Calibration Channel 14

CH1 Sensor Select 110
Temperature Cffset b 0.00
Temperature Gain %(m’) 100,00
High Alarm, Channel 1 500,00
Lowe Alarm, Channel 1 -200.00
Ignare Alarm When Off Yes

Channel Alarm Delay 0

Deviation High Alarm 20.00
Deviation Low Alarm 20,00
Deviation Alarms Enabled Mo
Deviation Alarm Delay 0
Waitfor CH1 Tolerance 0.00
High Limit, Channel 1 500,00
Lo Lirnit, Channel 1 -200.00

Press Change to select from sensor list,
Zhange

Charmber Off

Synergy Controller Technical Manual, Revision H

Description: Set this Parameter to assign the
Process Yariable (PY) sensor For this Channel,

23.0C 350.0%

L ZER ZEE R JEE B Z2EE JBE JEE JER JER JNE JEE JER 4

CHn Sensor Select
Temperature Offset (b)
Temperature Game %(m)
High Alarm, Channel n
Low Alarm, Channel n
Ignore Alarm When Off
Channel Alarm Delay
Deviation High Alarm
Deviation Low Alarm
Deviation Alarms Enable
Deviation Alarm Delay
Waitfor CHn Tolerance
High Limit, Channel n
Low Limit, Channel n
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SETUP\Calibration\Calibration

Parameter

Description

CH1 Sensor Select

Channel Sensor Select
Select the channel feedback Sensor

Temperature Offset (b)
Temperature Gain %(m)

Channel Offset and Gain (Span)
Adjust the Channel Offset (b) and Gain %(m) to
accommodate channel specific sensor errors such as
those caused by the sensor placement. Generally, sensor
setup and calibration adjustment should be made in the
Input Calibration screens shown in the next section.

Hi Alarm, Channel 1
Low Alarm Channel 1
Ignore Alarm When Off
Channel Alarm Delay

Channel Absolute Alarms
The Synergy Controller can shut down the chamber when
the PV goes outside the High and Low Limit Alarm values.
The absolute alarm limits can be disabled automatically
when the Channel is off using the Ignore Alarm When Off
parameter.
Alternatively, the Absolute Alarms can be delayed using
the Channel Alarm Delay.

Deviation High Alarm
Deviation Low Alarm
Deviation Alarms Enabled
Deviation Alarm Delay

Channel Deviation Alarms
The Synergy Controller Deviation Alarms will trigger when
the Process Error (Process Variable — Setpoint) is outside
the Deviation High and Deviation Low Limits.

The Deviation Alarms can be disabled or delayed using
the Deviation Alarm Enable and Deviation Alarm Delay
parameters.

Waitfor CH1 Tolerance

Wait For Tolerance
The Wait For Tolerance specifies a tolerance window
around the Wait For setting. When executing a Wait For
step the program will not advance until the Process
Variables are within this tolerance.

High Limit, Channel 1
Low Limit, Channel 1

Channel Limits
The Channel Limits constrain the range of values allowed
when entering Setpoints.

Synergy Controller Technical Manual, Revision H
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6.2.1.1 Channel Sensor Selection

The SETUP\Calibration\Calibration Channel n\Channel n Sensor Select parameter determines the
sensor for channel n. The sensor is selected from the Sensor Selection screen as follows:

1. Select the Module from the list in the first column.

2. Then select the sensor or the sub-module from the Sensor list.
3. When necessary, select the sensor from the sensor list in third column.

> Olympic (High Resolution Inputs)
RTD 1
RTD 2
ﬁ Analog 1
Setp Screen 11:00:32 &AM | Analog 2
Analog 3
CH1 Sensor Select Analog 4
TC 1*
Module Sensor TC 2*
Olympic UUT (Up to 64 T-type T/Cs)
oS [ | Module 1 Thru 8
Machine... Sensor 1 thru Sensor 8
Digital In Lt Machine Inputs (Low Resolution Inputs)
Channels EI analog 3 EI Low Res 1 thru 8
Secepk Cancel Digital Ir\puts
Dig. In. 1 thru 16
Charnber Off 459.0C 200 T

Channels (pv)

Act CH 1 thru Act CH 4

Setpoints (sp)

Setpt CH 1 thru Setpt CH 4

Note: * Direct Thermocouple Inputs are not

Virtual Sensors

available on Synergy Micro 2.

Dual Press.

Wet Bulb/Dry Bulb

Use the TE1908 Thermocouple Signal Conditioner
if thermocouples are required.

Setup Screen 11:05:37 Al

CH1 Sensor Select

Module LT Module LT Sensor

Sensar 1

Olyrrpic || [Module 1 |-

LLT's Module 2 Sensor 2
rachine. .. Module 3 Sensor 3
Digital In Module 4 Sensor 4
Channels EI Madule 5 EI Sensor 5 EI
Accept Cancel
Charmber Off 459,1C 20,0 T

Virtual Kft
UUT Sensor Selection

To select a sensor from the UUT
Thermocouple module, Select UUTs from
the Module column, and then select the
UUT Module (1 thru 8) and then the
Sensor (1 thru 8).
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6.2.2 Altitude Value

| SETUP\Calibration\Altitude\Altitude Value\ | ALT

SETUP\Calibration\Altitude\Altitude Value\ sets the scaling for the pressure channel. Set the altitude value
to O for linear scaling for regular pressure transducers. For Granville-Philips transducers, set the parameter
to 10, 11 or 12 for exponential scaling. A Registration Key may be required to access this feature. See
additional details in the Altitude/Space Chamber Setup section.

6.2.3 Guaranteed Soak

SETUP\Calibration\Guaranteed Soak\ | GS

The Guaranteed Soak feature stops a program from advancing until the process variable is within the
guaranteed soak limits. Range for this is 0 to 50 degrees. This value applies to each setpoint in the program.
As an example, for a setpoint of 100 degrees with a guaranteed soak of 1 degree, the program will wait until
a temperature between 99 and 101 degrees is reached before advancing, regardless of the step time. When
enabled, the Guaranteed Soak feature will affect all setpoint steps in any profile run on the chamber. An
alternative to the system wide Guaranteed Soak setting is the Wait For step which provides soaking on
specific steps of the profile. For example, to guarantee a soak at 100C add a Ramp step to 100C then add a
Wait For step that waits for 100C. See the Program section of the manual for more information.

6.2.4 Input Calibration

Each controller input is calibrated and scaled from this folder and sub-folders. Raw calibration calibrates the
controller measurement, either Volts or Ohms. The voltage and scale and engineering scale are set for each
sensor. The input type is selected from the list. The High Resolution Inputs are the most accurate inputs and
typically uses for process variables. The Low Resolution inputs are used for machine parameters like
pressure transducers, etc.

6.2.4.1 RTD Calibration

The Synergy Controller chamber accepts up to two Platinum RTD (Resistance Temperature Detector)
sensors. RTDs are the most linear, stable and reproducible temperature sensors available. Over the years,
both American and European RTD standards have been developed to ensure that RTDs are interchangeable
from manufacturer to manufacturer. Platinum RTDs are specified to standards such as DIN (Deutsch
Institute fur Normung) and JIS (Japanese Industrial Standard). These standards define the RTD
specifications.

| SETUP\Calibration\ Input\High Res\RTD n\Type\ | HIGHn _TYPE

Each of the Synergy Controller's two RTDs can be
set for four types:

1:10:30 PM

Calibrationt InputiHigh Resi\RTD 11 Tyvpe
II' igpatity ; i RTD JIS 500

Avvailable Options RTD JIS 100
RTD DIN 500
RTD DIN 100.

Note: In early software versions, the RTD curve
was set globally so one RTD curve was used for
both sensors.

Accept ancel

Charnber Off 469.8C B.F T
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SETUP\Calibration\ Input\High Res\RTD n\Gain\ HIGHNn_GAIN

SETUP\Calibration\ Input\High Res\RTD n\Offset\ HIGHNn_OFF

LI SCreen 0:06:13 AM !: . : .
This screen is used to enter an Offset and Gain
(span) for the raw data in Ohms. This is used
to compensate for a difference in the reading

due to sensor position, wiring, etc.

|'|,Ca|i|:uratiu:un'l,1nput'l,High ResiRTD 1

{Original Settings

Gain %(m) [1o0.00000 Offset  [0.00000 Use the Two Point calibration calculation formula
section 16 to calculate the Offset and Gain
Cutrent Reading (Chms) I'E";"EE":":”:I (span).
Gain |1|:u:|.|:u:u:u:n:| Offeet ||:|.|:u:u:u:u:|
Apply Zancel
Charnber Off -19C 0.6 %

6.2.4.2 Analog Voltage Calibration

Each of the controller’s analog inputs is calibrated and scaled from this folder. The Raw Calibration
parameter is used to calibrate the physical voltage measurement. The voltage scale and engineering scale
are used to scale the value to engineering units. These inputs can be scaled to select a wide range of signal
conditioners with 0-5VDC and 4-20mA outputs. In addition, when set to the Temperature Type, the Synergy
Controller converts inputs from C to F and vice versa. There are four High Resolution Analog inputs and
eight Low Resolution Analog inputs eight.

SETUP\Calibration\Input\High Res\Analog n\Raw Calibration\Gain\ HIGHNn_GAIN

SETUP\Calibration\Input\High Res\Analog n\Raw Calibration\Offset\ HIGHNn_OFF

Set the Raw Calibration gain and offset to calibrate controller. Use the Two Point calibration calculation
formula section 16 to calculate the Offset and Gain (span)

SETUP\Calibration\Input\High Res\Analog n\High Eng. Scale HIGHNn HIGHEU

SETUP\Calibration\Input\High Res\Analog n\Low Eng. Scale HIGHn_LOWEU

Set the High Engineering Scale to the Full scale output of the sensor. For example 1000 Torr.
Set the Low Engineering Scale to the Zero scale output of the sensor. For example O Torr

SETUP\Calibration\Input\High Res\Analog n\High Volts Scale HIGHNn_HIGHVOLTS

SETUP\Calibration\Input\High Res\Analog n\Low Volts Scale HIGHn_LOWVOLTS

Set the High Voltage Scale to the full scale output of the sensor. For example 5 VDC.
Set the Low Voltage Scale to the zero scale output of the sensor. For example 0 VDC.

| SETUP\Calibration\Input\High Res\Analog n\Type | HIGHNn TYPE

Select the Sensor type from the list. Set the type to Temperature to automatically scale the value when the
temperature units of measure for the controller are changed from C to F and vice versa.

Set analog input to Vaisala HMM30C to temperature compensate the Vaisala humidity sensor. There are
different HMM3O0C types in the list to allow compensation from a variety of temperature sensors.
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Vaisala HMM30C Temperature Compensation

Vaisala Relative Humidity sensors are available in temperature compensated and uncompensated versions
(HMM30C) and the Synergy Controller is compatible with both types. In addition the controller can
accommodate sensors with 0-5VDC and 4-20mA outputs.

The Synergy Controller uses the Vaisala recommended temperature compensation algorithm for the
HMM30C. The algorithm is a second order polynomial defined over four temperature ranges by the following
table of coefficients.

Where: a0, al, b0, b1l are constants with the values as determined in the table below:

Vaisala Constants
Temp Range (C) a0 al
-40...-20 -0.104980 -0.060009
-20...+15 0.469374 -0.031292
+15...+45 0.000000 0.00000
+45...+180 -1.536460 0.034144
Temp Range (C) b0 bl
-40...-20 0.947370 -0.008510
-20...+15 1.050385 -0.003359
+15...+45 1.000000 0.000000
+45...+100 0.889657 0.002452
+100...+180 0.551922 0.005829
And Where:
Offset compensation: A=a0+b0*T
Gain compensation: B=b0+bl*T

RH Compensated = (RH Raw + A) * B
The following is a table of example temperature readings (T) and uncompensated raw relative humidity
readings (RH raw). The last column displays the compensated relative humidity reading (Vaisala RH

Corrected).
Vaisala Temperature Compensation
T RH a0 al b0 bl A B Vaisala RH
Raw Corrected
60 70 -1.53646 0.034144 0.889657 0.002452 0.51218 1.036777 73.105
60 80 -1.53646 0.034144 0.889657 0.002452 0.51218 1.036777 83.473
60 100 -1.53646 0.034144 0.889657 0.002452 0.51218 1.036777 104.209
70 40 -1.53646 0.034144 0.889657 0.002452 0.85362 1.061297 43.358
70 60 -1.53646 0.034144 0.889657 0.002452 0.85362 1.061297 64.584
70 80 -1.53646 0.034144 0.889657 0.002452 0.85362 1.061297 85.810
70 100 -1.53646 0.034144 0.889657 0.002452 0.85362 1.061297 107.036
80 30 -1.53646 0.034144 0.889657 0.002452 1.19506 1.085817 33.872
80 40 -1.53646 0.034144 0.889657 0.002452 1.19506 1.085817 44.730
80 60 -1.53646 0.034144 0.889657 0.002452 1.19506 1.085817 66.447
80 80 -1.53646 0.034144 0.889657 0.002452 1.19506 1.085817 88.163
80 100 -1.53646 0.034144 0.889657 0.002452 1.19506 1.085817 109.879
85 30 -1.53646 0.034144 0.889657 0.002452 1.36578 1.098077 34.442
85 40 -1.53646 0.034144 0.889657 0.002452 1.36578 1.098077 45.423
85 60 -1.53646 0.034144 0.889657 0.002452 1.36578 1.098077 67.384
85 80 -1.53646 0.034144 0.889657 0.002452 1.36578 1.098077 89.346
85 100 -1.53646 0.034144 0.889657 0.002452 1.36578 1.098077 111.307
100 60 -1.53646 0.034144 0.889657 0.002452 1.87794 1.134857 70.223
100 80 -1.53646 0.034144 0.889657 0.002452 1.87794 1.134857 92.920
100 100 -1.53646 0.034144 0.889657 0.002452 1.87794 1.134857 115.617
54 30 -1.53646 0.034144 0.889657 0.002452 0.307316 1.022065 30.976
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6.2.5 Virtual Sensors

The Synergy Controller supports a variety of Virtual Sensor for a variety of applications. The virtual accepts
on or more sensors and calculates a new sensor value.

Setup Screen 11:27:55FM 2 Virtual Sensors
4 |'|,Ca|i|:uratiu:un'l,'-.-'irtual Sensors) e Wet Bulb-Dry Bulb
pak e Virtuall Kft

e Virtual Pressure

il B

et Bulb Dry Bulb Wirtual KFE Yirtual Pressure

Steady State 23.0C 53.9%

6.2.5.1 Wet Bulb/Dry Bulb Virtual Sensor

The Virtual Wet Bulb/Dry Bulb sensor measures relative humidity using two temperature sensors as an
alternative to an electronic RH sensor. To make these measurements, a wet-bulb sensor infers the amount
of moisture in the air when the evaporation from a moist cloth wick placed over the sensor lowers its
temperature reading. When the air surrounding the wet-bulb sensor is dry, evaporation of moisture from the
wick is faster than when the air is moist. If the air is saturated, no evaporation from the wick occurs and the
temperature of the wet-bulb sensor is the same as the temperature of the dry-bulb sensor.

The Wet Bulb/Dry Bulb Virtual Sensor folder includes all of the parameters that configure the sensor.

————— 11:29:52PM ¥

|'|,Ca|i|:uratiu:un'l,'-.-'irtual Sensorsiw'et Bulb Dry Bulb),
Wet Bulb Sensar RTD 2 (1207 |a
Dry Bulb Sensor RTD 1 (1107
Altitude - Taorr 7a0.00
Wet Bulb Input Filter Disabled
Wt Bulb Filker Max Delta 5.00
Wiet Bulb Filter Weight 6,60
Dry Bulb Input Filter Disabled
Dry Bulb Filter Max Delta 5.00
Dry Bulb Filter Weight 56,60
Cutput Filter Dizsabled
Cutput Max Delta 5.00
Cutput Filter Whaight G660 E
Description; The "“Wwet Bulb Sensor’ selects the
temperature sensor to use as the Wet Bulb
Zhange
Steady State 25.0C S53.9%

Synergy Controller Technical Manual, Revision H D  Page 44



SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Sensor WETB_SENID
SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Dry Bulb Sensor DRYB_SENID
Assign the sensor IDs for the two temperature sensors.

| SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Altitude — Torr\ | WBDB_ALT

The Altitude — Torr Sensor parameters sets the pressure at the site to allow the controller to compensate the

humidity calculation for the pressure altitude.

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Filter Max Delta\

WBIN_FLT_MAXD

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Filter Weight\

WBIN_FLT WT

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Dry Bulb Input Filter\

DBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Dry Bulb Filter Max Delta\

DBIN_FLT _MAXD

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Dry Bulb Filter Weight\

DBIN_FLT WT

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

SETUP\Calibration\Virtual Sensors\Wet Bulb Dry Bulb\Wet Bulb Input Filter\

WBIN_FLT_ENABLED

Wet-Bulb/Dry-Bulb Virtual Sensor Filter parameters

6.2.5.2 Virtual Kft Sensor

The Virtual Kft. sensor calculates Altitude in Kft (thousands of feet) from a pressure sensor scaled in Torr.

| SETUP\Calibration\Virtual Sensors\Virtual KFt\Torr Sensor

| VIRTKFTSEN

The Torr Sensor parameter is the sensor ID of the Torr sensor.

5.2.5.3 Virtual Pressure Sensor

The Virtual Pressure sensor combines the readings from two pressure sensors into one sensor to increase

the accuracy of the reading over a wide range.

Zhange

Setup Screen 415613 | Virtual Pressure Sensor

YCalibrationvirtual Sensorsivirtual Pressure), * Std. Range Pres. Sensor ID
. High Alt. Pres. Sensor ID
Strl, Range Pres. Sensor 1D 140 . Transfer Pres. Threshold
High &lt. Pres. Sensor ID 150 . Transfer Pres. Hysteresis
Transfer Pres. Threshold Q.00
Transfer Pres. Hysteresis 1.00

The Virtual Pressure sensor combines the readings
from two sensors into one sensor to increase the
Description: Help is not available For this ikem, accuracy of the reading over a wider range than
possible with a single sensor.

These settings specify the two sensor IDs and
Charnber Off 1890 0.6 % control when the virtual sensor switches between
the two input sensors. (the transfer pressure
threshold and hysteresis which)
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These settings specify the two sensor IDs and control when the virtual sensor switches between the two
input sensors. (The transfer pressure threshold and hysteresis which)

SETUP\Calibration\Virtual Sensors\Virtual Pressure\Std. Range Pres. Sensor ID.

VP_STDALT_SENID

SETUP\Calibration\Virtual Sensors\Virtual Pressure\High Alt. Pres. Sensor ID.

VP_HIALT_SENID

SETUP\Calibration\Virtual Sensors\Virtual Pressure\Transfer Pres. Threshold.

VP_TRANS_PRESS

SETUP\Calibration\Virtual Sensors\Virtual Pressure\ Transfer Pres. Hysteresis

VP_TRANS HYST
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6.3 PID Settings

The Synergy Controller implements the Proportional, Integral, and Derivative (PID) algorithm for each control
channel. The Synergy Controller PID algorithms are designed to automatically adjust the output variables to
hold the process variable at the setpoint while minimizing instability and error.

The PID Settings screen is used to edit the constants that control the PID algorithms. In general, PID
adjustment should only be performed by a qualified technician. If you would like to know more about PIDs
we have included a brief tutorial below. For PID tuning procedures, see section 16.0

6.3.1 Heat and Cool

215620 P The parameters for Heat and Cool PID are :

|'I,F'IEI Settings\PID Ch 1YPID Ch 1 Heat) ¢ Prop. Band Heating
"""""""""" ¢ Reset Channel n Heating
Prop. Band Ch 1 Heat 7.00 ¢ Rate Channel n Heating
Reset Ch 1 Heat 0.0za ¢ Cycle Time for Ch n Heating
Rate Ch 1 Heat 0,000 ¢ Rate Band for Ch n Heating
Cycle Time Ch 1 Heat 5.00
Rate Band Ch 1 Heat 0.000 Where n is the Channel.

Description

Zhange

The 'Proportional Band Channel 1 Heat' (PE1H)
line displays the current value For the
proportional band parameter,

Steady State 23.9C 0.0%

SETUP\PID Settings\PID Ch n\PID Ch n Heat\Prop. Band Ch n Heat\ PBnH
SETUP\PID Settings\PID Ch n\PID Ch 1 Heat\Reset Ch n Heat\ RSnH
SETUP\PID Settings\PID Ch n\PID Ch n Heat\Cycle Time Ch n Heat\ CTnH

When the controller is running, the control action can be monitored from the Channel PIDs screen in the

Maintenance directory.
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= 2:48:14 PM Channel PIDs
il chi chz ch3 | To help with tuning, the control variables for each
e SetPoint: [175.6F | Actual: [155.0F channe_l are displayed in the Channel PIDs folder in
the Maintenance screen. Tap the Channel button
Property Heat | Cool | Cascade |_ at the top of the screen to select the channel. The
Pn 0.0000 100, 0000 following parameters are displayed:
In 0.0000 0.0000
Ln 0.0000 0.0000 ¢ Pn - Proportional Term
PID 0.0000 100, 0000 o In—Integral Term
Err 0.0000 17,9870
Sebpaint 520000 52.0000 ¢ Dn—Not Used
Ackual £9.9870 £3.9870 ¢ PID-PID Output
P.E. 7.0000 5.0000 ¢ Err—Current Error
Reset 0.0z200 0.0700 ¢ Last Err — Last Error
Fate 0.0000 0.0000 ¢ Delta Err — Difference between current and last error
¢ P.B - Proportional Band Constant
¢ Reset — Reset Constant
¢ Rate — Not Used
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6.3.2 Cascade Control

Cascade control is a control system method in which the temperature setpoint and actual readings are taken
from the both the air temperature and the unit-under-test. These settings and readings are combined in the
PID calculations and offer the user greater speed and more accurate UUT temperature control during the
test. Using the Cascade feature allows the operator to control the chambers processes to bring the Unit-
Under-Test (UUT) to the desired temperature, rather than just the air temperature. Cascade control provides
greater test accuracy in addition to faster and more efficient ramps and soaks.

Because the Cascade control is a powerful feature of the Synergy Controller, we have dedicated a separate
section for its discussion. See Section 14 Cascade Temperature Control for a detailed and complete
description of the Cascade feature.

Setup Screen ' Register Cascade

Fegister Cascade The Cascade control feature requires a
Registration Key. Contact Tidal Engineering for the
Cascade Registration Key for your controller.

Your serial number is: 0171326, Please Tap in the Registration Key field to open the
provide this number when you order your number pad. Enter the Registration Key and tap
reqistration kew. .

the Register button.

Registration Key:

Reqister Zancel

Setup Screen 5:14:05PM  A| Cascade Folders

< |iPID Settings\PID Ch L\Cascads) The Cascade parameters are organized in the
Back following three folders:

¢ Enable
¢ Settings

Enabled Settings PID's ¢ PIDs

Charnber Off -1.9C  0.6%
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tp Screen 5:14:41 PM

YPID Settings\PID Ch 1Y Cascade'Enabled
Available Options

Enabled
accepk Zancel
Charmber Off -1.9C  0.6%
Sefup Screen 5:15:07 PM
\PID SettingsiPID Ch 1Y CascadelSettings),
Sensor Select 211 |a
Cascade High Limit 200,00
Cascade Low Limit -100.00
Fos. Deviation Limit .00
Meq. Deviation Limit 0.00
Cascade Key SBFOAR 16

Description: Use the 'Sensor Select’ parameter ko
choose the appropriate cascade temperature
SEMSar,

Change
Charnber Off

-l9cC 0.6%

S:17:08 PM A

Setup Screen

VPID Settings\PID Ch 1 Cascadel PID's,

Prop. Band 7.000
Feset 0.0z20
Fate 0.000
Fate Band 0.000

Description: The 'Cascade Proportional Band'
[CPE1H] line displays the current walue For the
proportional band in degrees.

Change
Charnber Off

-19C  0.6%

Synergy Controller Technical Manual, Revision H

Register Cascade

The Cascade control feature requires a
Registration Key. Contact Tidal Engineering for the
Cascade Registration Key for your controller.

Tap in the Registration Key field to open the

number pad. Enter the Registration Key and tap
the Register button.

Cascade Settings

The Cascade parameters are organized in the
following three folders:

Sensor Select
Cascade High Limit
Cascade Low Limit
Pos. Deviation Limit
Neg. Deviation Limit
Cascade

L R JER NR R B 2

Cascade PIDs

The Cascade PID parameter control the PID tuning.
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S:11:01 PP H Special Functions
< IhSpECial Functions), The Cascade parameters are organized in the
Back following three folders:

El ¢ Celsius/Fahrenheit
¢ 12/24 Hour Time
CelsiusfFabrenheit  12/24 Hour Time  Cutput 11 Control ¢ Output 11 Control Type
Type ¢ Output 17 Control Type
¢ Output 18 Control Type
¢ Analog Retransmits
¢ PWM Retransmits
Cugkbput 17 Conkrol Qutput 18 Control Analog ¢ On/Off Retransmits
Type Type R ekransmits ¢ Remote Start/Stop
¢ Analog Programming
¢ Allow Multiple Stop Steps
P'WM Rekransmits CnfCFf Remoke
Retransmits Start/Stop
analog Allow Mulkiple Stop
Prograrnmming Skeps
Charnber Off -19C  0.6%

Celsius / Fahrenheit

The Celsius/Fahrenheit setting sets the temperature units displayed by the Synergy Controller. The setting
is global. All temperature data are automatically displayed according to the C/F setting including currently
loaded program files.

12 / 24 Hour Time

The 12/24 Hour Time setting sets the Synergy Controller’s time display to either AM/PM format or 24 hour
format. The setting is global. All absolute time data is automatically displayed based on this format.

Output 11 Control Type (Ambient Coil)

This setting is used to set the output logic for the Ambient Coil (Output 11) to On/Off control or Time
Proportioning control. In On/Off mode the Ambient Coil is either on or off depending on the controller
demand. When in Time Proportioning mode the Ambient Coil output is between 0% and 100% depending on
the demand required. The default setting is On/Off control mode. On/Off control mode typically enables the
chamber to react faster, sacrificing accuracy. Time Proportioning modes allow greater accuracy but may
slow temperature and humidity ramp.

Time Proportioning Mode (TPM) can be changed in a program on a step-by-step basis by selecting the OT11
checkbox when creating a program step (see Section 9.0 Programming the Synergy Controller).

Output 11 or OT11 TPM (Time Proportioned Mode) can be monitored from within the Events screen. To
monitor the state of the OT11 TPM setting, go to the Events\Event Output folder and observe the LED light
next to the OT11 TPM label. The light is red when Output 11 is in time proportioning mode, gray when in
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On/Off mode. You can monitor the Ambient Coil from the Events\Digital Outputs folder. The LED is gray
when off, red when on and yellow when in time proportioning mode.

Output 17 Control Type (Vacuum or Purge)

The Output 17 Control Type selects the type of control logic for Vacuum/Purge output. When channel 2 is
Altitude, choose either the Vacuum mode or Purge mode. Use vacuum when channel 2 units are in Torr.

Output 17 (Vacuum) Logic Diagram

Channel 2 On
OT17 = Vacuum e
AND
Channel 2 is Pressure
B oR
.
AND
LEWZ On

OT17 — Output 17 Control Type Selects the control logic for the Vacuum
device. Can be either Vacuum or Purge

LEV 2 Controls Vacuum device when OT17 is set to
Purge

Output 18 Control Type (Vent of Boost Cool)
The Output 18 Control Type selects the type of control logic for Vent/Boost Cool output.

Vent / Boost Cool Logic Diagram

Channel 1 On Viand
AND B!
Canl
0OT18 is Boost Cool —
AND
Charnel 1 PID Cool = 100% -
On (Mode On/fOff)
Turn On Timer == L14 | I
OT18 Selects the Control logic for the Vent — Boost
Cool device
L14 Time Delay Boost Cool Time delay (in seconds) required before Boost

Cool is enabled

Note: Turn On Timer is reset when Channel 1 PID Cool < 100%
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Analog Retransmit 1 and 2

One of the optional features often specified with environmental chambers is the circular chart recorder. The
chart recorder is a graphing device used to record chamber data such as temperature, humidity and
pressure over time. An example of a Tenney Chamber with a circular chart recorder is shown below.

Note that the Synergy Controller includes built in Logging features that can often eliminate the need for a
conventional chart recorder.

The Synergy Controller features two analog signals called Analog Retransmit 1 and 2 that can output
setpoints, actual process data and internal PID values. The outputs can either be graphed on the chart

recorder or, in some equipment; the PID output values can be used to control external steam valve (heat),
chilled water (cool) or LN2 liquid nitrogen outputs.

Sefup Screen 3:41:10 P Analog Retransmit 1 Folder

4 |15pecial Funchions! To configure the outputs, press the SETUP button
on the Synergy Controller touch screen and go to

EI the Setup\Special Functions\Analog Retransmit 1
folder.

_"-_\_"._,‘

Select the Analog Retransmit 1 folder to open the

Temperature RTD Waisala Temp  Sgtlfalel

e Compensation data output mapping options.
|:|

Analog Retransmit IEI

Chamter Off 25.0C 500 %
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PWMs Retransmits

Setup Screen 5:23:05 PM
‘ |'|,S|:-e-:ia| Functions\PWwM Retransmitsh,
Back
Py 1 P 2 Pt 5
Piadr 4 P S P &
Charnber Off -19C 0.6 %
Setlp Screen 5:24:04 P
* |'I,Specia| FunctionsiPywi Retransmits|Pwe 1
Back
Retransmit Source CH1 actual [
High Eng. Scale 100.00
Low Eng. Scale 0,00
High Duty Cycle 100.00
Low Dty Cycle 0.00

1.00 ]

Description: The 'Retransmit Source’ selecks the
source data for use with this Retransmit

Cycle Time

Charnber Off -18C 0.6%

On/Off Retransmits

Description: The 'Retransmit Source’ selects the
source data for use with this Retransmit

Charnber Off

-18C  0.6%
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Setup Screen 5:27:17 PM y |
‘ |'|,S|:ue-:ial Functionsion/OFF RetransmiksionfOrF
Back

Feftransmit Source CH1 Actual

High Eng. Threshold 100.00

Lowe Eng. Threshaold 0.00

Hysteresis Yalue 0.00

Active State on

PWM Retransmit_Folder

The PWM Retransmit feature is similar to the
Analog Retransmit except the output is modulated
by varying the Pulse Width, thus the term Pulse
Width Modulation. This is also known as Time-
Proportioning.

To configure the outputs, press the SETUP button
on the Synergy Controller touch screen and go to
the SETUP\Special Functions\PWM Retransmits. .

Select the PWM Retransmit 1 folder to open the
data output mapping options.

The parameters for each PWM are :

Retransmit Source
High Eng. Scale
Low Eng. Scale
High Duty Cycle
Low Duty Cycle
Cycle Time

* & & & o o

The Retransmit source is typically one of the PID
Variables; i.e. Channel 2 Heat PID Outputs.

The parameters for each On/Off are :

Retransmit Source
High Eng. Scale
Low Eng. Scale
Hysteresis Value
Low Duty Cycle
Active State

* & 6 & o o

The Retransmit source is typically one of the PID
Variables; i.e. Channel 2 Heat PID Outputs. The
output is Active when the Retransmit Source
Variable is between the High and Low Eng. Scale
limits.
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Remote Start/Stop

Setup Screen

‘ |'|,S|:-e-:ia| Functions\Remate Stark/Stop!,

Back
Remote Start/Stop Etrabiled
Start Input Digital Input 1
Stop Input Digital Input 2

Description: Help is nok available For this item.

Charnber Off -1.2C 0.6 %

Analog Programming

Setup Screen

5:31:11 PM A|

‘ |'|,Spe::ia| Functionsisnalog PraghChannel 19

Back

Yes
130

Programming Enabled
analog Input Select

Description: Choose Yes to use an Analog Input
ko conkral the Channel 1 setpoint, YWhen enabled
the Setpoint value will Follow the analog input,

Charnber Off -1.8C 0.6%

Allow Multiple Stop Steps

Sefup Screen

5:31:46 PM 9|

4 |'|,S|:|En:ial Funictions!,

Back

T3

P'\WH Retransmits CnfiOff Femate
Retransmits Skarkfskop
Analog IEI
Charmber Off -19C  0.6%

Synergy Controller Technical Manual, Revision H

The Remote Start/Stop Parameters:

+ Remote Start/Stop Enable
¢ Start Input
¢ Stop Input

The Remote Start/Stop inputs can be connected to
remote switches and used to turn the controller On
and Off remotely.

The Analog Programming Feature parameters are:

¢ Programming Enabled
¢ Analog Input Select

When Analog Programming is enabled, the
controller setpoints can be set using an analog
input.

Allow Multiple Stop Steps controls a programming
option

When enabled, multiple Stop Steps are allowed in a
Synergy Controller Program. Otherwise, only one
Stop step is allowed in each program.
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6.5 Settings List

Description
Calibration

Channel 1

Ch1 Calibration

Ch1 Alarm Low Limit
Ch1 Alarm High Limit
Channel 2

Ch2 Calibration

Ch2 Alarm Low Limit
Ch2 Alarm High Limit
Altitude

Guaranteed Soak

PID Values

Channel 1

Proportional Band, Ch1 Heating
Reset, Chl Heating

Rate, Ch1l Heating

Cycle Time, Ch1 Heating

Rate Band, Ch1 Heating

Dead Band, Chl

Proportional Band, Chl Cooling
Reset, Ch1 Cooling

Rate, Ch1l Cooling

Cycle Time, Ch1l Cooling

Rate Band, Ch1l Cooling
Channel 2

Proportional Band, Ch2 Heating
Reset, Ch2 Heating

Rate, Ch2 Heating

Cycle Time, Ch2 Heating

Rate Band, Ch2 Heating

Dead Band, Ch2

Proportional Band, Ch2 Cooling
Reset, Ch2 Cooling

Rate, Ch2 Cooling

Cycle Time, Ch2 Cooling

Rate Band, Ch2 Cooling

Command Value

CAL1
AlL
AlH

CAL2
A2L
A2H
ALT
GS

PB1H
RS1H
RT1H
CT1H
RB1H
DB1

PB1C
RS1C
RT1C
CTiC
RB1C

PB2H
RS2H
RT2H
CT2H
RB2H
DB2

PB2C
RS2C
RT2C
CcT2C
RB2C
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Description

Special Functions
Celsius / Fahrenheit
Output 11 Control Type
Output 17 Control Type
Output 18 Control Type
Chl Low Range

Ch1 High Range

Ch2 Low Range

Ch2 High Range

Ch 1 RTD Type
Vaisala Compensation Enabled
Analog Retransmit 1
Analog Retransmit 2

L-Values

1L1 Ch1 Main Cooling Turn-On
1L2 Ch1 Main Cooling Turn-Off
1L3 Ch1 Setpoint Transfer Setting
1CTY Ch1l Chamber Type

2L1 Ch2 Main Cooling Turn-On
2L2 Ch2 Main Cooling Turn-Off
2L.3 Ch2 Setpoint Transfer Setting
2CTY Ch2 Chamber Type

L3 Ch1 Main Cooling Turn-On

L4 Ch1 Main Cooling Turn-Off

L6 Ch1 Full Cooling Switch Over
L7 Ambient Cooling Turn-On

L8 Heat Ambient Cooling Turn-Off
L9 Ramp-Up Cooling

L11 Dehumidify / Vent On

L12 Dehumidify / Vent Off

L14 Time Delay Boost Cool

L15 Compressor Turn-Off Delay
LEV1

Command Value

CF
OT11
OoT17
OT18
R1L
R1H
R2L
R2H
RTD
VCMP

OUT 420 1
OUT_420 2

1L1
1L2
1L3
1CTY
2L1
2L2
2L3
2CTY
L3

L4

L6

L7

L8

L9
L11
L12
L14
L15
LEV1
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6.6 L —Values

The L-Value parameters control the operation of the chamber outputs.

]

L12 Debumidify |
Went OFf

]

LEY1
DrrierDehurmid Coil

Charnber Off

]

L14 Time Delay
Boost Cool

Setup Screen 2:16:41 PM |
‘ I'I,L-'-.-'alues'l,
Back
e A — —"-—\ il
1L1 Ch 1 Main 1L2 Ch 1 Main 1L3 Ch 1 Setpoint
Cooling Turn-Cn Cooling Turn-OFF Transfer Setting
ICTYChi 2L1 Ch 2 Main 2LZ Ch 2 Main
Chamber Type  Cooling Turn-0n Cooling Turn-OFF
2L3 Ch 2 Setpoint 2CTYChz L3 Ch 1 Main
Transfer Setting  Chamber Type  Cooling Turn-On
L4 Ch 1 Main L& Full Cooling L7 ambient
Cooling Turn-OFF Swikch-over Cooling Turn-On
L3 Heat Ambient L2 Ramp-Lp L11 Debumidify |
Cooling Turn-OFF Cooling Yent On

]

L15 Compressar
Turn-off Delay

=]

-19C  0.6%

L_Values

The Cascade parameters are organized in the
following three folders:

Thermal Shock Chamber Parameters

1L1 Ch1 Main Cooling Turn-On
1L2 Ch1 Main Cooling Turn-Off
1L3 Ch1 Setpoint Transfer Setting
1CTY Chl Chamber Type

2L1 Ch2 Main Cooling Turn-On
2L2 Ch2 Main Cooling Turn-Off
2L3 Ch2 Setpoint Transfer Setting
2CTY Ch2 Chamber Type

Temperature Humidity/ Temperature Only
L3 Ch1 Main Cooling Turn-On
L4 Ch1 Main Cooling Turn-Off
L6 Full Cooling Switch-Over
L7 Ambient Cooling Turn-On
L8 Heat Ambient Cooling Turn-Off
L9 Ramp-up Cooling
L11 Dehumidify / Vent On
L12 Dehumidify / Vent Off
L14 Time Delay Boost Cool
L15 Compressor Turn-Off Delay
LEV1 Drier / Dehumidify Coil
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L-Value Descriptions

L-Values are parameters for the programmable logic that control processes in the Device Primitives. Flow
charts illustrating the Device Primitives are illustrated in Section 6.7 Device Primitives of this manual. Please
refer to the Device Primitives flow charts in conjunction with the definitions below when editing L-Values.

Thermal Shock Parameters
1L1 Ch1 Main Cooling Turn-On
Cooling output required to turn on channel 1 cooling. (0 to 100%)

1L2 Ch1 Main Cooling Turn-Off
Heat output required to turn off channel 1 main cooling. (-100 to 100%)

1L3 Ch1 Setpoint Transfer Setting
Temperature threshold for the artificial load output. (-100 to 100C, -148 to 212F)

1CTY Ch1 Chamber Type
Defines the controlling logic for channel 1. (CAP Tube System, Agree Logic, Burn-in Logic, XV Sys
Logic)

2L1 Ch2 Main Cooling Turn-On
Cooling output required to turn on channel 2 cooling. (0 to 100%)

2L2 Ch2 Main Cooling Turn-Off
Heat output required to turn off channel 2 main cooling. (0 to 100%)

2L3 Ch2 Setpoint Transfer Setting
Artificial load is enabled above this temperature threshold. (-100 to 100C, -148 to 212F)

2CTY Ch2 Chamber Type
Defines the controlling logic for channel 1. (CAP Tube System, Agree Logic, Burn-in Logic, XV Sys
Logic)

Temperature Humidity/Temperature Only
L3 Ch1 Main Cooling Turn-On
The low stage compressor is switched on above this PID Cooling output percentage. (0 to 100%)

L4 Ch1 Main Cooling Turn-Off
Percent heat required before turning off low stage compressor. (0 to 100%)

L6 Full Cooling Switch-Over
Full cooling is switched on at this temperature. (-100 to 100C, -148 to 212F)

L7 Ambient Cooling Turn-On
Percent cooling required that turns on the compressor. (0 to 100%)

L8 Heat Ambient Cooling Turn-Off
Percent heat required to turn off the compressor. (0 to 100%)

L9 Ramp-up Cooling

A temperature setpoint above this threshold turns off the compressor when heating. (-100 to 100C, -
148 to 212F)
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L11 Dehumidify / Vent On
Percent dehumidify required to enable dehumidify device. (0 to 100%)

L12 Dehumidify / Vent Off
Percent humidify required to turn off dehumidify device. (0 to 100%)

L14 Time Delay Boost Cool
Time delay required before Boost Cool is enabled. (0 to 1200 seconds)

L15 Compressor Turn-Off Delay
Delay required before turning off a compressor. (0 to 5 minutes)

LEV1 Drier / Dehumidify Coil

Selects Drier or the Dehumidify Coil for dehumidification. (Dehumidify Coil, Drier). When equipped
with a drier, the chamber will typically be capable of achieving a lower humidity.
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6.7 Logging

The Synergy Controller’s logging system periodically captures and stores user selected data at a user
specified interval to the Storage Card, the on board non-volatile Flash memory. In addition the logging
system also records alarm activity and other abnormal events to the Storage Card. The log data (sometimes
called history) can be exported to removable memory for use in test documentation.

6.7.1 Logging Setup
This section describes the Log system setup options and steps.

Note: Before starting a test that requires logging you should consider whether you want to export and then
clear the data already stored in memory to minimize the possibility that the Storage Card will fill during the
test. Export the history using the Export History folder and then use the Clear History folder in either the
Maintenance\File Utilities directory or at Setup\Logging\Clear History. See Section 7.0 Maintenance for

further information.

Lp Screen

|1

]
]
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L-Yalues LZD Setkings Chamber Setup
Logaing Languages Q
Charnber Off FAOF 99,99
Setup Screen
4 |1Lﬂggin';|1
Back
Setup Cptions Prafiles
Data Skatus Ackions
Charmber Off -18C 0.6%

Step #1:

From the main setup directory, select the
Logging folder.

Select the Data folder.
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- The screen at the left appears. The following
' data is available for logging.
* I'I,Lngging'l,Data'l, ]
Back + Channel Readings (Actual)
| | e ¢ Channel Setpoints
+ Channel PIDs
Channel Readings Channel Setpoinks Cascade ¢+ Machine Values
¢ UUT Values
Channel PIDs Machine Yalues T Yalues
Chamber Off 158.0F 49,4 %
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Example Log Printout:

Date and Time,

02/23/2001 11:33:56, 24.9, 48.0,
02/23/2001 11:34:56, 24.9, 50.0,
02/23/2001 11:35:56, 25.0, 51.8,

CH1Actual, CH2Actual, CH1Setpoint, CH2Setpoint

25.0 50.0
25.0 50.0
25.0 50.0

etup Screen

2:34:50 PM

\LogginghData\Channel Readings),

CH1 Actual Enable

CHZ actual Enable

CH3 Actual Disable
Descripkion

The '"ZH1 Actual Feature is used to enable data
logging For channel 1 actual kemperature values,

Zhange

Chamter Off 158.0F 49.4 %

2:35:30 PM

|'|,Lcngging'l,Data'l,ChanneI Setpoinkst,

CH1 Setpoint Enable

CHZ2 Sefpoint Enable

CH3 Sefpoint Dizable
Descripkion

The '"CH1 Setpoint’ Feature is used to enable data
logaing For channel 1 setpoint temperature
values,

Chamber Off

Change

158.0F 49,4 %

Heat Disable
Cool Dizable
Description
The 'Heat' Feature is used to enable logging of
Change the channel 1 PID heating function,
Charmber Off 158.0F 49,4 %
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Step #2: Select the Channel Readings Folder

Use this screen to select the process values for
each selected channel for logging. Select the
channel, press the Change button, and select
Enable in the screen that follows.

. Return to the Logging / Data directory by
pressing the Back button.

Step #3: Select the Channel Setpoints Folder

Use this screen to enable setpoint logging for
each channel. Select the channel, press the
Change button.

Step #4: Select the Channel PIDs Folder

Control the logging of the Heat and Cool PIDs
for Channel n from this screen. These values
can be viewed in the Channel PIDs screen of the
Maintenance directory.

After selecting the Channel PIDs folder, another
screen appears that has three folders labeled
PID CH1, PID CH2, and CH3 PID.

Select the desired channel folder. The screen at
the left appears. Select Heat or Cool, press the
Change button. Return to the Logging\Data
directory by pressing the Back button.
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Sensor 1 Dizable [
Sensar 2 Dizahle
Sensar 3 Dizable
Sensor 4 Disable
Sensar 5 Cisable EI
Description
Enable or Disable Logging Low Stage Compressar
Change | ~ Low Pressure values,
Chamber Off 158.0F 49.4 %%

™ Setp Screen

|LogaingiDakalUuT Yalues),

Disable | a
LT 2 Disable
LT 3 Disahle
LT 4 Disable
UUT 5 Disable Rd
Descripkion
The 'UUT' feature is used to enable loaging of
Change LIUT {Unit Under Tesk) temperature data,

Chamber Off 158.0F 49,4 %%

Sefup Screen

2:37:10 PM

|'|,Lnu;|ginu;|'l,5&tup'l,

Enable Logging
Logging Interval (sec)
Log File Size (MB)

Zhange

Chamber Off

Logging Enabled
&0
1.40

Description

The ‘Enable Logging' Feature allaws the user ko
enable or disable logging of data,

158.0F 49,4 %
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Step #5: Select the Machine Values Folder

Select the Machine Input process values of
Sensors 1 thru 8 for logging. These inputs
usually consist of compressor suction and
discharge pressures and temperatures. These
values can be viewed in real-time from the Low
Res. Analog Screen in the Events folder.

Select the sensor and press the Change button.
Scroll down to access sensors 6 - 8.
. Return to the Logging\Data directory by

pressing the Back button.

Step #6: Select the UUT Values Folder

Use this screen to enable Units Under Test data
logging for UUT1 thru UUT8. These values can
be viewed in real-time in the UUT Temperatures
screen of the Events directory.

Select the UUT and press the Change button.
Scroll down to access UUTs 6 - 8.

. Return to the Logging directory by
pressing the Back button.

Step #7: Start Logging Operation

From the Logging directory, select the Setup
folder. The screen at left appears. Here you set
up and start the logging operation.

* To change the logging interval, select the
parameter and enter the time in seconds
on the keypad. The allowable range is 1 to
3600 seconds.

. To change the file size, select the
parameter. Press Change and enter the
size in the keypad that follows. Range is
from 0.25 to 5.0 Megabytes. The upper
limit is dynamically calculated based upon
available space on the internal Storage
Card.

. To enable logging, select the parameter
and press the Change button.
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Execute

*MICROZ_96-0HRS 10-05-2015 22,10.21 E
FMICROZ_26-ZHRS 10-05-2015 21,57.05

MICROZ_96-0HRS 10-05-2015 17.32.27
MICROZ_96-0HRS 10-05-2015 17.35.29
MICROZ _96-0HRS 10-05-2015 17,4433
MICROZ_96-0HRS 10-05-2015 17.50.37
MICROZ_96-0HRS 10-05-2015 17.56.39
MICROZ_96-0HRS 10-05-2015 13,02 .42 IEI

&larrn, TempiGard

479C 53.3%

* |'I,L|:u;||;|in|;|'l,.ﬁ.|:ti|:|ns'|,

Back

|Clear Log

EI Execute

Action:

*MICROZ_96-0HRS 10-05-2015 22,10.21
*MICROZ_96-2HRS 10-05-2015 21,57.05

MICROZ_96-0HRS 10-05-2015 17.32.27

MICROZ_96-0HRS 10-05-2015 17,38,29

MICROZ_96-0HRS 10-05-2015 17,44,33

MICROZ_96-0HRS 10-05-2015 17.50.37

MICROZ_96-0HRS 10-05-2015 17.56.39

MICROZ_96-0HRS 10-05-2015 18,0242 hd

Alarm, TernpGard

479 C 53.3%
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Export Log to USB

The export process is monitored in the Export
History Status window. First the Synergy Controller
prompts for a USB Hard Disk. If your removable
storage media is not installed, install it and press the
OK button.

Once the media is detected the Synergy Controller
will automatically export the file. When the export is
complete it will confirm a successful export and
prompt to close the window by pressing the OK
button. Your export history file is automatically
named “exphst00.txt”".

Clear History for Logging Operation

Press the Clear History button to clear the history
file.

Note: The Clear History and Export History folders
are also available with the Maintenance\File
Utilities folder. Once cleared the log data is not
recoverable.
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Synergy Controller Data Logging Capacity Calculations

As described above, the Synergy Controller records process data, setpoints and machine diagnostics to its
Storage Card. This information can be exported at a later time to a USB Hard Disk or to the FTP server and
used in a test report or for system troubleshooting as explained in the previous section. Calculations below
estimate the Synergy Controller's logging capacity; i.e. the number of history samples that can be recorded
on the Storage Card.

The number of samples depends on the number of bytes available on the internal Storage Card and the
amount of data that is logged per sample.

SCINFO can be used to determine the number of bytes available on the Storage Card thru the TCP/IP, RS-
232 or IEEE communications interface.

Command Format: ? SCINFO.
Response example: “Total: 8128512 Free: 1048576”

To determine the amount of data that is logged, use the following table and formulas. The table below lists
the information that can be logged. Each data type requires a specific amount of storage space on the
Storage Card. In addition, there are a number of overhead bytes per sample for time and other
housekeeping data.

For example, assume that we want to record CH1 Actual (Temperature) and CH2 Actual (Humidity)
readings.

Capacity can be calculated as follows:
Samples=X/(Y+Z,+Z,+Z3)
Where:
X=2 MBytes available on Storage Card (Available Storage Card capacity)
Y=21 Bytes (Number of bytes of overhead per sample)
Z,=(Number of bytes required for n samples)

Thus, the number of samples that can be stored are calculated:
Samples=X/(Y+Z,+Z,)
Samples= 2,097,152/(21+6+6)
Samples=63,550

If we record 60 samples per hour we will have the capacity to record for 1,059 hours.
Hours = Samples/Sample Rate
Hours = 63,550/60
Hours = 1,059

The actual time may be less than this since other data stored on the machine including profiles will reduce

the number of available bytes. In addition, existing data stored in the history file will reduce the number of

samples that can be saved. Other data recorded in the file are alarm events and header information saved
when the Synergy Controller is restarted.
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Log Data Size
Data Max. Size Description
CH1 Actual 6 bytes Temperature
CH2 Actual 6 bytes Humidity
CH3 Actual 6 bytes Pressure
CH1 Setpoint 6 bytes Temperature
CH2 Setpoint 6 bytes Humidity
CH3 Setpoint 6 bytes Pressure
CH1 Heat PID 4 bytes 0 to 100%
CH2 Heat PID 4 bytes 0 to 100%
CH3 Heat PID 4 bytes 0 to 100%
CH1 Cool PID 4 bytes 0 to 100%
CH2 Cool PID 4 bytes 0 to 100%
CH3 Cool PID 4 bytes 0 to 100%
Machine Sensor 1 4 bytes Low Stage Pressure, Low Side
Machine Sensor 2 4 bytes Low Stage Temperature, Low Side
Machine Sensor 3 4 bytes Low Stage Pressure, Hi Side
Machine Sensor 4 4 bytes Low Stage Temperature, Hi Side
Machine Sensor 5 4 bytes High Stage Pressure, Low Side
Machine Sensor 6 4 bytes High Stage Temperature, Low Side
Machine Sensor 7 4 bytes High Stage Pressure, Hi Side
Machine Sensor 8 4 bytes High Stage Temperature, Hi Side
UUT Device 1 56 bytes 8 Thermocouple readings
UUT Device 2 56 bytes 8 Thermocouple readings
UUT Device 3 56 bytes 8 Thermocouple readings
UUT Device 4 56 bytes 8 Thermocouple readings
UUT Device 5 56 bytes 8 Thermocouple readings
UUT Device 6 56 bytes 8 Thermocouple readings
UUT Device 7 56 bytes 8 Thermocouple readings
UUT Device 8 56 bytes 8 Thermocouple readings

Note that the oldest 4% of the data in the log file will be lost when the log file exceeds the Log File Size set in
the Settings\Logging\Setup window. Therefore, the required log file size should be calculated using the
above technique before any lengthy test to be sure that it will not reach the Log File Size limit. In addition,
any data that already exists in the log file should be taken into account. You can export the History file and
then clear it using the Logging\Clear History folder before a long test to utilize the full capacity of the Storage
Card.
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6.8 Chamber Setup

The Chamber Setup Directory is used for factory setup. The chamber type specified in the Synergy
Controller must match the chamber that it is controlling. The Chamber Type setting maps software outputs
to chamber hardware. Each chamber type has as specific map that is unique to that type of chamber. The
operator should NEVER change this setting. It should only be modified by a qualified technician.

Generic Temperature Only

Generic Temperature/Temperature *
Generic Temperature/Humidity *

Generic Temperature/Humidity Single Stage
Generic Temperature/Pressure

Generic Temperature/Humidity/Pressure
Generic Temperature/Vibration

Retro Temperature Only

The Chambers Types in the list above that are identified with * support VersaTenn retrofit fit applications.
&WARNING: Incorrect Chamber Type settings may cause severe damage to your chamber.

Chamber Output Mapping

The Synergy Controller can be configured for many chamber types. Each chamber type has a unique device
output mapping. For example, the fan is driven by Output 1 on Temp-Humidity and Temp-Only chambers,
and by Output 10 for Temp-Temp chambers.

The following tables list the output mappings for the supported chamber types including retrofit
configurations; i.e. when the Synergy Controller is installed on a chamber with a VersaTenn, VersaTenn Il or
VersaTenn lll.

Output Map Abbreviations:

SM — Switching Module

SSR - Solid State Relay

P# - Olympic Board Connector Labels
J# - Output Board Connector Labels

* & o o
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Switching Module Configuration

25M

The Olympic board drives all of the outputs for the chamber thru

solid state switches called Switching Modules (SM). In some

cases there is more than one way to connect a specific output.

This provides flexibility when wiring the chamber to support new

and retrofit installations. The figure at the right shows the

different the ways Olympic board can be connected to the

various SM boards. 3SM-Events

35M-Events

For example, note that the 3SM-Event outputs can be connected 1
two ways; directly to the Olympic board P6 connector or thru the
1SM- J5 connector as shown at the right

In addition, some chamber definitions provide the same function
to more than one output. This is referred to as mirroring.

For example, in the Generic Temperature Humidity configuration
the “Humidify” output is available on 2SM-2 and SSR-2. The
SSR outputs emulate the VersaTenn Il SSR outputs which
simplifies VersaTenn controller retrofits. To further support
retrofits, the 5-Channel output board is wired to emulate the
wiring of the VersaTenn Ill SSR outputs.

Installation section 17.0 describes the SSR outputs for retrofit
configurations in greater detail.

The Screenshot below shows the position of each switching
module on the EVENTS/Digital Output Screen.

J3
I F5
F7 J2

m

1SMm ts Screen
9 Thru 10 1SM ,
Ngital Cukputs) Lil Thru 12 §:
: ]
=R
@ G| © Lowal | |2 ventBC | |9 Mone Olympic Board ot
@ Hial B Cascade | 12 Yar md |@ hore [
O FIDH @ Mone @ Evert1 | 1@ Mome SSR
@ BoostH || @ Mone @ Evert 2 | 19 Morme = Outputs
@ LowCmp || @ None @ Event 3 | |9 Mane
@ Hicomp || @ Mone @ Event 4 | L@
@ pIDC @ Mone @ Event5 || @ Evert 23
2 Fullc @ Hone: @ Event & || @ Event 24
SelectN OutpuE13 8/ ba, Out 1, Onine, On
= : OT
1SM 2SM 3SM
1Thru8 1Thru6 1Thru6
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The Graph Settings Paramters Control both the
chart on the Graph Screen as well as the chart on
the Main Screen.

CH1 Loy -73.00 a

CH1 High 175,00

CH1 Cascade Low -102.00

CH1 Cascade High 202.00

CHZ Lowe -1.00

CH2 High 101.00

CH3 Low -1.00

CH3 High 101.00

Graph Tire 5 minutes E

Description: The Channel 1 low range to display
on the graph, Changing this walue will not kake
effect until the Controller is rebooked,

Zhange

Runninglinez. Time; 0:00:45 0.3 C 303 %

6.10 LCD Settings

The LCD Brightness feature changes the brightness of the LCD touch screen. If your Synergy Controller is
at eye level or you work in very light conditions such as a room with direct sunlight, you may want to set the
LCD screen to a slightly darker setting. If your Synergy Controller is mounted in a location that requires the
operator to view the screen at a sharp angle or in a low light room, you can set the LCD to a brighter output.

Note that this function is controlled by a potentiometer on Synergy Micro and Synergy Micro V units. See the
figure in the_installation section of this manual.

6.11 Panel Lock

Panel Lock is a security feature that either partially or completely restricts access to the Synergy Controller.
This feature can protect a chamber from unauthorized access. When Panel Lock is enabled, access is only
permitted when the operator enters the password.

User access to specific controller areas can be restricted appropriately for each user function.
The enhanced Panel Lock feature provides 5 levels of access security:

Administrator
Maintainer
Engineer
Operator
Unrestricted

agrLONE

The Synergy Controller user interface consists of the LCD Touch screen, eight Screen Selection buttons
below the LCD, and 10 Navigation and Control buttons to the right.

With the new Panel Lock features, each Screen Selection button is assigned a security level from the five

available levels. General Synergy controller screen features and Default user levels are summarized in the
table below.

Synergy Controller Technical Manual, Revision H I Poge 69




Chan, 1 - Temp, C —

o3 7 C

LCD
Touchscreen

Navigation and
Control

Screen
Selection

SETUP| MAINT

Screen Screen usage summary Default Access
SETUP Chamber Configuration, Settings and PID values Administrator
MAINT Time/Date, Monitoring Maintenance
COMM Communications setup, Network Setup Engineer
PROG Program creation and editing Engineer

RUN Program Run Operator
EVENTS Input and Output Monitor and User Event control Operator
GRAPH Process variable and Setpoint graphing Unrestricted
MAIN Steady State control setpoints, Graph, and On/off feature. Operator

Panel Lock Feature Setup

To setup the Panel Lock feature follow these steps:
Specify the password for each user level.
Specify the user level for each of the 8 Screens.
Set the Panel On/Off Keys as required.

Set Unlock Duration time (in units of minutes).
Set Panel Lock to "Locked".

agrONE

Once locked, access to your controller is now restricted.

Any user touch on a password protected screen, whether locally through the touch screen or via a web
browser will pop up a password entry dialog box. The user can enter the password to unlock that screen or
press Cancel and return to the Main screen.

The Panel Lock feature setup is done from the Setup screen’s Panel Lock Folder.
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Logging Panel Lock Languages

[

User Alarms

Chamber Off 45870 B EE
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Alarm, TernpGard 24.0C 0.0%

The \Panel Lock\Admin Settings\ folder is used to enable the Panel Lock feature and control Panel Lock
options and passwords. The panel lock options control the function of Panel Lock in two ways:

1. Panel On/Off Keys Enable/Disable.
2. Unlock Timer Duration

I'I,F'anel Lock)Admin Settings)
Panel Lock Lnlocked “~
Pane! On/Off Keys Enable
Unlock Duration 0
Administrator Password
Maintenance Passward EI
Description

The touch screen can be locked to presvent
Change unauthorized access, This paramater conkrols
this Feature.

Alarrn, TermpiGard 240C 0.0%

1. Panel On/Off Keys, when set to Enable, allow the use of the ON/OFF keys on the controller when the
panel is locked. Enabled is the recommend setting for safety reasons.

ON OFF‘

2. Once unlocked, the touch panel will automatically re-lock after a period of inactivity. The Unlock Duration
setting specifies this period in minutes.
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Back

I'I,F‘anel Lock)Admin Settings)

Pane| Lock Lnlocked “
Fanel On/Off Keys Enable
Inlock Duration
Adrministrator Password
Maintenance Password EI
Description
Cnce unlocked, the kouch panel will automatically
Change re-ll:u:_k after a |_:|E!ri|:u:| of inackivity . The Unlock,
Duration specifies that periad in minukes,
Alarm, TernpGard 24.0C 0.0%

The Panel Lock Passwords are listed in the \Panel Lock\Admin Settings\ folder in the order of access

privilege.

The Administrator password has the highest privilege and can access all the controller screens.

The password can be up to 10 alpha-numeric characters. To change the password, select the user level and
press the Change button to open the T-9 pad, and then enter the new password.

P

Back

I'I,F'anel Lockiadmin Settings!,

Unlock Duration ] El

Administrator Password
Maintenance Password
Engineer Password
Cperator Password

Description
The Administrator account is the highest level
Change account. It can access all screens, The
password can be up to 10 charackers,
Alarmn, TempGard 24.00C 0.0%

Synergy Controller Technical Manual, Revision H I P 73



The \Panel Lock\Screen Settings\ folder is used to assign the user level for each screen. The suggested
user levels are listed in the table below.

Default User Levels

Screen Default Access
SETUP Administrator
MAINT Maintainer
COMM Engineer
PROG Engineer

RUN Operator
EVENTS Operator
GRAPH Unrestricted
MAIN Operator

The \Panel Lock\Screen Settings\ folder is shown below:
(Note that the vertical scroll bar must be used to view all 8 screens in the list)

etup Screen

I'I,F'anel LockiScreen Setkings),
Frogram Screen Mone El
FLn Screen Mone
Events Screen MHone
Graph Screen Hone
W¥ain Screen Morne
Description

Press Change ko Select the access level for the
Change Setup screen.

Alarmn, TermpGard 240C 0.0%

I'I,F'anel LockiScreen Setkings),
Setup Screen Mone -
Maintenance Screen MHone
Comm Screen Mone
Frogram Screen Marne
RLn Screen Wlalgl= EI
Description

Press Change to Select the access level For the
Change Setup screen,

Alarrn, TermpGard 240C 0.0%

When the Panel is locked, access is only permitted on screens assigned a user level other than “none” after
the user enters an appropriate password.
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1:01:30 PM

File Mame: |
1 [ 55 5| Lekse
() alpha ; : C—
GHI | XKL | MNO| | rlear
) humeric 4 g & L |
PORS| TUV |WXYZ oK
@ sphetim | TS g7 g
0 Space "_e:t Cancel

When the “Enter Password” dialog appears, the user must enter the password and then press OK to unlock
the panel.

Once unlocked, the touch panel will allow access to any screens assigned that access level or any lower
level screens.

In addition, the panel will automatically re-lock after a period of inactivity. The unlock duration setting
specifies that period in minutes.

The user can go to the \Panel Lock\Admin Setup\ folder to clear the password without waiting for the Unlock
Duration inactivity timer to expire by unlocking and re-locking the panel.

6.12 Languages

The Synergy Controller can be configurable to many language formats. Please contact Tidal Engineering for
more information.

Note: The Espanol setting is for demo purposes only.

6.13 User Programmable Alarm System

The Synergy Controller’'s user programmable alarm system can create customer specific alarms and
warnings and special factory applications. The user can create alarms for RTD temperatures, UUT
temperatures as well as voltage inputs, digital inputs and auxiliary sensors such as Oxygen, pressure, etc.
For special applications, the chamber manufacturer or retrofit installer can program an alarm relay to operate
a system function. This section explains the user alarm setup procedures using two examples.

The User Alarm screen operates as a wizard like the profile wizard screen. This means that the setup
instructions are provided along with the entry fields and the user enters information and presses next or back
as required until the alarm is entered. The result alarm can be programmed to appear in the Alarm window if
required as shown below. The diagram below right shows the electrical connection for the corresponding
user alarm.
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4 Vil e
Back larmf AckALL
Tirne I Alarm I Ak I Cleared I
5:55:36 AM OXYQEM SENSOF warning  Yes Mo
Alarm 23.9C 00T

YTV QLYNMPIC
FROCE=SOR BCARL

—
o

o
D 1euT

S
e

=) INPUT 9

=) | commOn

_‘//

|
T |

OXVGEN SEMSOF

W
ezl Nzag
L ZON ALY

TEMPGARD INPUT

There are 102 inputs/variables that can be monitored for user alarm conditions (see the table below)
The Input options are:

Module

Olympic Board
UUT Module Inputs
Machine Inputs
Digital Inputs

Channels
Setpoints

First Selection
RTD1&2, Analog 1-4
UUT Module

Low Resolution Channels 1 thru 8

Inputs 1 thru 16
Channels 1 thru 4
Setpoints 1 thru 4

There are four Comparison options available.

Comparison

Input Open

Input Closed

Greater than Threshold
Less than Threshold

Application
Digital Inputs only
Digital Inputs only

Second Sel.
N/A

Sensor

N/A

N/A

N/A

N/A

All inputs except Digital, Raw or Scaled.
All inputs except Digital, Raw or Scaled.

The User Alarm Wizard steps are as follows:

agrwNE

No
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Open the Setup Screen and browse to the User Alarms folder.

Select the Sensor, Setpoint or Channel.
Define the comparison type and the scaling, i.e. Input Open, Closed, Greater than (>), etc.

Select the Alarm Threshold. (Not required for Digital Inputs).

Choices
6

64

8

16

4

4

Assign a name for the alarm. This hame appears in the alarm screen when the alarm occurs and in

the User Alarm list.

Select the desired alarm responses.
Confirm your choices to finish.
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Setup Screen
Back |I|'
Logging Panel Lock, Languages
24.8C 00T

Add Alarm Wizard

Module LT Module LT Sensor
Olyrnpic | & [Module 1 [a] |[EEgEaa
LUT's Module 2 Sensar 2
Machine. .. Module 3 Sensor 3
Digital In Module 4 Senszor 4

Channels EI Module 5 EI

Sensor 5 El

Accept

Cancel

Add Alarm Wizard

Click. in the boxes below to select the
compatison bvpe and data scaling,

Comparison:  (Sensor vs, Threshold)

input Open ]

Diaka Scailing:

IRaw Yalue EI

SYNERGY = fBack

Mext - = Zancel

Synergy Controller Technical Manual, Revision H

Open the Setup Screen and browse to the
User Alarms folder

Select the Sensor, Setpoint or channel.

Define the comparison type and the scaling,

The Comparison choices are:
1. Input Open.

2. Input Closed.

3. Greater than. >

4. Lessthan. >

The Data Scaling choices are:
1. Raw Value.
2. Scaled Value.
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Add Alarm wWizard

Click in the box below ko enter
the alarm threshold,

Alarr Threshald: |3D .0

SYNERGY

=- Back Mext - = Cancel

Select the Alarm Threshold.
This step is not required for Digital Inputs.

Add Alarm Wizard

Click in the box below to enter
the string that will be displaved
when an alarm is active, as well
as logged inko the histary (if
selecked next step),

Blarm

DXygen Sensor warning

SYNERGY

<- Back, Mext -= Zancel

Enter a name for the alarm. This name
appears in the alarm screen when the alarm
occurs and in the alarm list.

Add Alarm Wizard 5:52:09 AM

Click the actions below that ywou
wank bo occur when the alarm is
krigoered.

m Shiow &larm Aot
= —' Relay 1
m Laog Alarm
I—‘l Disable Activate
—' Chamber —' Relay 2
SYNERGY | =-Back | HMext-= Cancel

Select the desired alarm response.
The Options are :

Show Alarm.

Log Alarm.

Disable Chamber.
Activate Alarm Relay 1.
Activate Alarm Relay 2.

arwnNE

Synergy Controller Technical Manual, Revision H
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Add Alarm Wizard

Wehien yiou click Finish, wou will have
created the Following alarm named:

OEYOen SENSOr Warning
Monitaring:  Low Res Analog 2

YWith opkions:
Showe Alarm, Log Alarm

SYNERGY = Back Eirish ancel

User Alarm Example 1:

Confirm your choices and finish.

Create an alarm that senses Digital Input 5 and Displays “Oxygen Sensor Warning” when the input is Open.

VTV O_YM=I1C
Oxygen PROCESSOR BOARD
Sensor = oo
. g — —
Warning : £ &
Normal O Pl = =
State ) 7|

[813]' I; 241

LocOM aux
TEMFGARD I[MPUT

€« | 3] 7| X
Back | iaddairmil Edit&1rm Delete arm| CopyAlrm

SenlD | alarm Ma... | Rpt | Log | Ry | ACk |

23.8C 00T

Oxygen YTV CLYMPIC
Sensor PROCESSOR BOARD

Warning = woo

c — =

Alarm State z 505

[ 2 w

[ Pl = =

(0 an

[EB;H\[ELH
L COM ALl
TEMPGARD INPT

Open the User Alarm folder and press the Add
Alarm button on the Setup screen shown at left.
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Add Alarm Wizard

Click in the box below to seleck
the sensor an which ta alarm.

Sensar I

SYNERGY = foch | Mext-= Cancel

Press the Sensor text box as shown at left to
start the Sensor Selection process.

Add Alarm Wizard B:30:17 AM

Module Digital In
Olyrrpic | & [Dig.1n. 1 |&
UUT's Dig. In. 2 |
Machine. .. Dig. In. 3
Digital In Dig. In. 4
Channels Dig, In, E

Accept Cancel

Select Digital Input 5 as shown in the figure at
left and then press accept.

Add Alarm Wizard

Click in the box below to select
the sensor an which ta alarm.,

Sensar I4D )

SYNERGY 0o | Mext-> Cancel

The wizard displays the code for this sensor.
Press Next -> to continue.

Synergy Controller Technical Manual, Revision H
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Add Alarm Wizard

Click.in the boxes below to select the
compatison bvpe and data scaling,

Comparison:  (Sensor vs, Threshold)

[input Open ~]

Diaka Scailing:
IRaw Yalue EI
SYNERGY | = bBack | Mext-= Cancel

Select the Comparison from the drop down
window. In this case Input Open.

Note: Data Scaling doesn’t apply for digital
inputs

Then press Next ->.

Add Alarm Wizard

Click in the box below to enter
the string that will be displayed
when an alarm is active, as well
as logged into Ehe histors: (i
selected next stepl,

alarm

SYNERGY

=- Back Mexk -= Cancel

Enter a name for this alarm.

Press the text box to open the Alpha Numeric
Keypad.

alarm Siring
File: Marne: |
ABC | DEF
: i 3
O Alpha
GGHI A
) Mumeric 4 5 &
FORS | TLAW WY oK
@ Alpha-Hum = g g
] Space r‘f_E;t CanCEI

Enter the name for this alarm.
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Add Alarm Wizard

Click in the box below to enter
the string that will be displaved
when an alarm is active, as well
as logged inko the histary (if
selecked next step),

Blarm

DXygen Sensor warning

SYNERGY | = back | Mext-= Cancel

Add Alarm Wizard

Click the actions below that ywou
want ko occur when the alarm is

krigoered.
m Show Alarm Activate
— — Relay 1
@ Laog Alarm
I—‘l Disable Activate
—' Chamber —' Relay 2
SYNERGY | = Back Mext -= Cancel

Add Alarm Wizard

When vou click Finish, wou will hawve
created the Follawing alarm named:

DEYOEN SENS0F Warning
Monitaring:  Digital Inpuk 5

With opkions:
Showe Alarm, Log Alarm

SYNERGY | = Back Einish Cancel
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Select the Alarm Actions.

In this case, the “Show Alarm” and “Log Alarm
options are selected.

Then press Next ->.

Confirm your choices and press Finish to
complete the Alarm entry process.
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— The User Alarm Setup screen shows the new
entry.

&

Back

Delete atrm| Copyairm

SenlD | Alarm Ma. ., | Rpt | Log | Rly | Ak |
405 oxygen .. 1 1 ] ]

Alarrn 23.8C 00T

In operation, the Alarm Screen in the Maintenance folder indicates a normal state when the Input is closed
as shown in the figures below:

YTV OLYMPIC
| sl | sl |warmsx PROCESSOR BOARD
i Ackalarm) AckALL
................... _ b o
Tirne I.ﬁ.larm I.ﬁ.ck ICIearedI 2 — —
= Z  a
o P1 z 2z
D @ W
I'k
OXYGEN SENSOR
Chamber Off 23.9C 00T

[83]' I:[ 4]

1 COM ALX

TEMFGARD INFUT
The Alarm Screen in the Maintenance folder Indicates the alarm condition when the Input is open as shown
in the figure below:
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VIV OLYMPIC

PROCESS0R BOARD

! ! I'I,.C'.Iarms'l,
i Back i ackaiarm| Ackall
Tirne I Alarm I Ak I Cleared I
53:52:43 AM oxygen sensor warning Mo Mo
Alarm 23.7C 00T

Fl

@ COMMOM
@ INPUT 5
& pPuT 9

I

OXYGEN SENSDOR

[83]' I:{ c4]

1 COMN ALX
TEMPGARD INPUT

User alarms in the Maintenance/Alarm screen are cleared and acknowledged like built-in High and Low limit
alarms. The alarm entry indicates Yes in the Ack column after an alarm is acknowledged. The alarm
indicates Yes in the Cleared column after it has been cleared, i.e. the alarm condition is no longer present.
As with built-in alarms, user alarms can be acknowledged before or after they have cleared but the alarm is
removed from the list only after the alarm condition has cleared and it has been acknowledged by the

operator.

Synergy Controller Technical Manual, Revision H

I Page 84



4 ! #a! I'I,F'.Iarms'l,
GETEEY | |FEHeEn [
Tirne I Alarm I Ak, I Cleared I
215536 AM oxyOen sensor warning  Yes Mo
Alarmn 23.8C 00T

Once the Alarm has been acknowledged and the alarm condition has cleared the alarm entry is removed

from the list as shown below.

4! #4! I'I,F'.Iarms'l,
i ackatarm | ackaLL
Tirre I Alarm I Ak I Cleared I
Charmber Off 239C 00T

Synergy Controller Technical Manual, Revision H

VIV OLYMPIC
PROCESSOR BOARD

F1

Q} COMMOM

(| npUT 5
& et 9

OXYGEN SENEOR

1 CON AUX
TEMPGARD INPUT

[83]' I:[ c4]

VTV OLYMPIC
PROCESS0R BOARD

Pl

(—)| COMMON
(| nPUT 5

@ INFUT 29

N

OxXYGEN SENSOR

N

L ErS
1 CON ALX

TEMPGARD INPUT
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Example 2

At low atmospheric pressures, the heaters in most altitude chambers are turned off so they don’t overheat
when convection cooling capacity is reduced. In this example we will create an alarm that senses Hi Res

Input 3 (Torr) and opens Relay 2 when the value is less than 30 Torr. This alarm is named “Heater Safety
Shutoff” and displays “Heater Safety Shutoff” when the threshold is reached.

Open the User Alarm folder and press the

7

Back

b

N Edit 8 o] Detete airm | copyairm

SenlD | Alarm Ma... | Rpt | Log | Rly | Ak |

Add Alarm wWizard

Add Alarm button on the Setup screen shown
at left.
Z23.8C 00T
el Select the Olympic Module and Analog 1, the

Module Sensar
Olyrmpic |«| [RTD1 &
LT's RTD 2
Machine... Analog 1
Digital In Analog 2

Channels EI Analog 3 E

Accept

Zancel

Hi Resolution Analog input.

Add Alarm wWizard

Sensar

e N ll| This screen shows the Sensor code for the

Click in the box below bo select
the sensor on which ta alarm,

IIBD

Olympic Module and Analog input 1.

SYNERGY | ok

Mexk -=

Cancel
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Since we want the alarm to trigger when the
pressure is less than 30 Torr, we select the
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Add Alarm wWizard 10:26:59 Ak

Click in the boxes below to select the
compartison bype and data scaling,

Comparison:  (Sensor vs, Threshold)

|Less Then ILI
Craka Scailing:

caIEl:I Value :I

=- Back I Mext - =

SYNERGY Cancel

10:31:20 AM

Add Alarm Wizard

Click in the box below to enter
the alarm threshold,

Alarm Threshaold; ID

<- Back Mexk - = Cancel

SYNERGY

10:31:45 AM

Add Alarm Wizard

Alarm Yalue
Yalid Range: -500 ko 1010

Present Yalue 0

Mew Yalue !30
1 2 3 4 Clear
5 6 7 8 Cancel
9 ; - Accept

Synergy Controller Technical Manual, Revision H

Less Then comparison type. We also select the
Scaled Value for Data scaling because we want
to check the scaled Torr value as opposed to the
Raw 0-5 Volt input value.

Then we press Next-> to continue.

Next we enter the Alarm Threshold.

Press the Alarm Threshold text box to open the
number pad.

Enter the Alarm Threshold and press Accept to
continue.
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Add Alarm wWizard

Click in the box below ko enter
the alarm threshold,

Alarr Threshald: |3D .0

SYNERGY

=- Back Mext - = Cancel

10:34:29 AN

Add Alarm Wizard

Click the actions below thak wou
want ko occur when the alarm is

kriggered,
Ackivake
D Shiow Alarm M [
[ Log Alarm
i—‘l Disable v Activate
— Chamber = Relaw 2
SYNERGY | < bBack I Mext -= Cancel

Add Alarm Wizard

When vou click Finish, wou will have
created the Following alarm named:

heater safety shukoff
Monitoring:  High Res &nalog 1

With options:
Trigger Relay 2

SYNERGY | = Eau:kl Finish Cancel

Synergy Controller Technical Manual, Revision H

Confirm the Alarm Threshold.

Then we press Next-> to continue.

Here we enter the Alarm response.
In this case we only want to Activate Relay 2.

Then we press Next-> to continue.

And finally, we confirm our settings and then
press Finish.
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The User Alarm Setup screen lists our new
alarm as shown at left.

&

Back

X

Delete alrmf Copyalrm

SenlD | alarm Ma... | Rpt | Log | Ry | ACk |
130 heater sa... O a = a
Charber Off 25.3C 00T

Events Screen 10:44:00 AM

|'|,Digital Oubputs)

In operation, when the Torr value is greater than
30 Torr, as shown here, Relay 2 (Event 24) is
Activated (Grey).

8] @ Lowal @ ventBC @ Mone

@ Hial D Cascade @ Yacuum @ None

2 pIDH @ Mone @ Fvert 1 @ Mone

@ EBoostH @ Mome @ Evert 2 @ Mome

2 Lowlmp @ Mone @ Evert3 @ Mone

2 HiCamp @ More @ Event4 @ Mone

@ PIDC 2 None @ Event5 @

@ Fullc @ None @ Event & @ Event 24

Selected Output [1: B 124, Out 1, OnJOFF,

Alarm 255C 320T
Events Screen 10:42:04 AM

|'|,Digital Oubputs)

8] @ Lowal @ ventBC @ Mone

@ Hial D Cascade @ Yacuum @ None

2 pIDH @ Mone @ Fvert 1 @ Mone

@ EBoostH @ Mome @ Evert 2 @ Mome

2 Lowlmp @ Mone @ Evert3 @ Mone

2 HiCamp @ More @ Event4 @ Mone

@ PIDC 2 None 2 Event 5

@ Fullc @ None @ Event ‘

Selected Qutput [1: B 12a, Out 1, ORJOF
Chamber Off

2a4C 280T

When the Torr value is less than 30 Torr, as
shown here, Relay 2 (Event 24) is normal (Red).

Note that as we specified, this alarm only
operates Relay 2. It doesn't appear in the title
bar, in the alarm screen or in the log file.

Synergy Controller Technical Manual, Revision H
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10:40:39 PM

Steady State
Profiles

Restart Delay (sec)
Alarm Behavior

Zhange

Funninglinel, Time: 0:01;36

6.15 Main Screen Setup

Main Screen Setup options include:

e Large, Medium, and Small Channel Text sizes.

e  Process Graph

Lazt 5P
Fesume

]

Stop Profile

Description: Help is not available for this ikem.

a0.2C 302 %

The Resume Behavior parameters control the
behavior after the controller power is restored.

Steady State parameter controls the behavior
when the controller power is lost while the
controller is on and in Steady State mode.

Profiles parameter controls the behavior when
the controller power is lost while the controller is
running a Program.

Restart Delay parameter is used to delay the
chamber restart to limit the current inrush if a
facility operates multiple chambers.

e Sensor Readings; up to 8 additional display sensors on the Main Screen.
e  Optional Chamber Light Switch.

6.15.1 Channel Displays

Setup Screen 219442 P
‘ |'|,Main Screen Setuph,
Back
Main Screen Sensor Displays  Chamber Light
Layauk
Charnber Off 48,6 C

Synergy Controller Technical Manual, Revision H

Setup Screen 1:15:43PM 11|

‘ |'|,Main acreen SetupiMain Screen Layout

Available COptions

Accept Cancel

Charmber Off 48.5 C
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Large Display Channel Text

Large, Medium, Small Channel Text sizes
Medium Display Channel Text

Wain Screen

-Chan. 1 - Temp. C

1:17:34 PM

Charnber Off

Small Display Channel Text

48.5 C

Sebpoink

1:11:59 PM

riChan, 1 - Temp, T —

50.0

Temp. C

Ackual

Raturm
Temp.

LT
Temp.

Return
PSI

[ 48.5
e | 48.0
[ 48.0
[ 00

i 50.0

Charnber Off

48.5 C

Small Display Channel Text with Graph

Main Screen

1:14:31 PM

Chan, 1 -Temp, C ——

Chan. 1 - Temp, ©

Synergy Controller Technical Manual, Revision H

et
e [ 486

Y. | 48.0

[ 500c|@ B [ 485]| |12, [ s00cC
et [N | O [ [ 479 || K
485 | oy e | 479

e [ 479 Eigee [ 00

Off s | 50,0

Charnber Off 48.5 C Charnber Off

48.6 C
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2:94:42 PM ; Seftup - enduro4 13749 PM !

¢ |'I,Main Screen Setup', ‘ |'|,Main Screen SetuptSensor Displayst g,

Back

- - Sensor Display Enabled
| | I Sengar Select 110
Sensor Label Return Termp.

Main Screen Sensor Displays|  Chamber Light

Layout
Description: Set the Sensor Display parameter ko
Enabled to shiow the sensor walue on the Main
;o) Sereen otherwise set it bo Disabled,
Change
Charnber Off 48.6 C Charnber Ciff 48.4 C
Up to 8 Sensors Medium Display Channel Text
Main Screen 1:14:31 PM !=-| 1:11:59 PM !
Chan, 1 - Temp, © ——— FiChan, 1 - Temp, T —
ek : Reb
= [ 500cC|@ [ [ 485/ ||sem @ [ T 485
T LT
Actual - (EJ Temp. | 47.9 5 0 u 0 (.tj Temp. | 4'8 .0
ko 22 I LT LT
} 48'5 P Temp, | 47-9 Temp. C L Ternp, | 4'8.0
ot Actual bt
™ [ a79| Ml [ oo o 00
ERF. Suppl Suppl
Off Pt 50.0 Pst 50.0
Charmber Off 48,5 C Charnber Off 48,5 C

Main Screen

Chan, 1 -Temp, C —— = -
S t @ elurm Ii
Baint | 50.0 T 48.51

Actual - Sensor 3 | 47'9‘
be 22 I LT [ A=
: ' ‘b ' 47.94

Sensor 6

]

Sensor 7

| ]
| e ]
L oo ]
| o ]

Sensor 8

%

Sensor 4

w0z [T 459, S 0.0 Sensor9
-

ERR Sensors  —————rm Sensor 10
[ Of | 50.0.

Charnber Off 48,5 C

\
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6.15.3 Chamber Light

Main Screen Setup Folder Chamber Light Folder

Setup Screen 2:54:42 P |

7:07:39 P A

* |'|,Main Screen Setup),

Back

- - Charmber Light Event Event &
| | I Disable when Chamber Cff Yes

Main Screen Sensar Displays Chamber Light

Layauk
Description: Sek this parameter ta khe Event
Catput that is wired to the chamber light, Set to
Mone to disable this Feature.
Zhange
Charnber Off 48.6 C Charnber Cff 48,4 C
Chamber Light with Large Display Text Chamber Light with Medium Display Text

Yain Screen 1:17:34 PM ; 1:11:59 P !

-Chan, 1 - Temp. C rChan, 1 - Temp, © —

: ; Return
Sefpoint Q Setpoink @ Temp,

%

50.0 | © 50.0 | o|[m T 0
Temp. C v A'clzuealn'lp.C = . | 48.0
o =l 00
. - = [ 500
Chamber Off 48,5 C iChamber Off 43,5
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10:36:48 PM

Event Screen parameters that pertain to Humidity
control features can be hidden, allowing Event 7,
Event 8, and Event 9 to be displayed.

Display Humid
Event 1 Mame
Event 2 Mame
Event 3 Mame
Event 4 Mame
Event 5 Mame
Event & Mame
Event 7 Mame
Event 8 Mame
Event 9 Mame

=] -
high flow nitrogen

low flowe nitrogen
exhauste valve
sense vale

red light

yellow light
green light

blue light

Event 9 EI

Description: Help is nok available For this item.

Zhange

Funninglinez, Time; 0:00:09

302C 302 %

Synergy Controller Technical Manual, Revision H

The Event Screen can be customized to display
user-friendly names rather than just the Event
number. These names would typically be based
on the functions that the events control.
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7.0 MAINT SCREEN

7.1 Operator Interface

ETU

4 PAl ELIEEIRTECE N ==

MAINT

OMM

PROG | RUN |EVENTS|GRAPH| MAIN

The Maintenance Directory provides a set of utilities used during the operation and maintenance of the

chamber.

Maintenance - v

]

alarms Channel PID's
File Utilities Drake and Time
Charnber Off

]

* & & & o o

Restart Controller

47.9C 524 %

aintenance Screen

! |'|,.C'.Iarm5'l,

i Ackalarm

Tirne I Alarm

I Ak I Cleared I

207125 PM Zh 1 High 1164.2F

Alarrn, CH1 High

Mo Mo

1164.2F 48.0 %

Maintenance Screen

Press the MAINT button to access the following
functions.

Alarms (View and Clear Alarms)
Channel PIDs (PID variables in real-time)
About (Versions and Serial Numbers)
File Utilities (Copy Files, Export History)
Date and Time (Set)

Restart Controller

Alarms

The alarm screen displays current Synergy
Controller alarm conditions. Access this screen
to view and clear a chamber alarm. When an
alarm occurs, the following attributes are listed.

Time of Alarm

Alarm Type

Ack: (User acknowledgement).

Cleared: (Indicates if the alarm condition
has cleared).

* & o o

The word ALARM will flash in the upper right
corner of all screens while an alarm condition
exists.

Select an alarm and press the Ack Alarm button to acknowledge it. This will set the Ack column value to
Yes. When the Alarm condition clears the Cleared column will automatically be set to Yes. When both the
Ack and Cleared column read Yes (When the user has acknowledged the alarm and the alarm condition has
cleared), the alarm is removed from the list. Specific alarms are covered in greater detail in the following

section. Alarms always create an entry in the log file.

Synergy Controller Technical Manual, Revision H
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7.2 Alarm Functions

This section contains information on: Low Storage Alarms, Low Memory Alarms and Alarm Actions (Relays,

Alarm Indications, and Outputs). Note: Alarm Relays are normally energized.

SYNERGY CONTROLLER ALARMS AND ACTIONS

ALARM RESPONSES
4 Alarm Name Alarm Alarm Alarm On All Outputs
Relay 1 Relay 2 Screen Flashes Turn OFF
1 | Low Space Storage Card (Flash) Closed Closed YES No
2 | Low Program Memory (RAM) Closed Closed YES No
3 | Temp-guard Closed Closed YES No
4 | Open Sensor Chl (RTD 1) OPEN Closed YES YES
5 | Open Sensor RTD 2 Closed Closed No No
6 | Voltage Sensor Ch 2 (Humidity) Closed OPEN YES YES
7 | Voltage Sensor Closed Closed No No
8 | Voltage Sensor Closed Closed No No
9 | Voltage Sensor Closed Closed No No
10 | Hi Temperature OPEN Closed YES YES
11 | Low Temperature OPEN Closed YES YES
12 | Hi Humidity Closed OPEN YES YES
13 | Lo Humidity Closed OPEN YES YES
14 | Internal Comm. (Bad Data) Closed Closed No No
15 | Internal Comm. (Connection) OPEN Closed YES YES
16 | Olympic Board Reset Closed Closed YES No

Synergy Controller Technical Manual, Revision H
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Synergy Controller Low Program Memory & Low Storage Alarms

There are two types of local storage on the Synergy Controller: Storage Card (Flash) and RAM. The Storage
Card holds all the application programs, programs, and log files. RAM is used exclusively by the Operating
System (OS) and Synergy Controller software. The Synergy Controller monitors both storage areas for low
memory.

Low Program Memory Alarm

In the event that the RAM memory runs low, the Synergy Controller operating system will no longer run
efficiently. If a Low Program Memory condition exists a pop up window warns "The Synergy Controller is
running low on memory. Please reboot at your earliest convenience” and the Maintenance Alarm screen will
display the message “Low Program Memory”. Reboot the Synergy Controller to clear this error.

Low Storage Alarm

The Synergy Controller monitors the space remaining on the Storage Card Flash memory device, and
generates an alarm condition when the space remaining is less than 160K. When this occurs, you can clear
the log file, export screenshots or remove programs from the Storage Card to free up Storage Memory to
correct this condition.

A Low Storage Alarm can occur when the log file has grown too large. When your chamber is properly setup
the Synergy Controller will log until the file gets to a specified maximum size and then begin overwriting the
oldest records, thus limiting it to the specified size. The maximum size specified for the log file should be
less than the physical space available. Step-by-step instructions for clearing the alarm and adjusting the
chamber settings to prevent this alarm from reoccurring are illustrated below.

Removing a Low Storage Alarm Condition

When an alarm occurs, the word “ALARM” flashes
in the title bar of the Synergy Controller screen. To

|1F'-|arm5't determine if your alarm condition is a Low Storage
alarm, go to the Maintenance\Alarms folder and
s | o | Y | e | read the alarm description.
1:31:20 PM Low Storage Mo Mo
Alarm, Low: Storage 25.0C 500 %

To clear the alarm condition, export the logging
history data and clear the file according to the
following steps:

Setup - tvancuralz 10:57:53 PM

Go to Setup Screen folder and scroll down to select

’ ] | = the Logging folder.

Zalibr ation PID Settings Special Funckions

_L._,‘ _L._,‘

L-values Chamber Setup E

Chamber Off 100.0C  50.0 C
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&

Back

Action:

#HISTORY

Execute

Charmber Off 100.0C 50,0 C
Setip - tvancuralz 10:56:35 P
‘ |'I,Ln:|gging'l,
Back
Setup Cptions Profiles and
Schedules
_"._‘; _‘._‘;
Data Skatus
Charmber Off 100.0C 50,0 C

Synergy Controller Technical Manual, Revision H

Setup - tvancuralz2

10:59:57 PM

|'|,L|:|gging'l,.ﬁ.ctinns'l,

|E::<|:u:|rl: Log ko LISE

Charnber Off

Ei Execute

100.0C  50.0 C

Select Export History if you would like to save the
history file. This step can be skipped if you don’t
need the data in the log file. See Section 7.1
Maintenance: Operator Interface for more
information on exporting history files.

WARNING: Once deleted, logging data cannot be
recovered.

Go to the Setup Screen and select the
Logging\Clear History folder. Press the Clear
History button to delete the current history file and
free its space on the Storage Card. The chamber
should now be free of the Low Storage alarm
condition

Open the Actions Folder.

Select Export Log to USB to save the history file.
This step can be skipped if you don't need the data
in the log file. See Section 7.1 Maintenance:
Operator Interface for more information on
exporting history files.
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&

Back

Action:

FHISTORY

Charnber Off

Execute

100.0C 50,0 C

Maintenance - tvancural?

4!

il ackamam

4!

AckALL

11:12:56 PM

14larms),

Alarm, Low Storage

Z25.0C 50.0%
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Maintenance - tvancural? 11:13:08 PM
#a! #a! i'l,.ﬁ.larms'l,
M Ackalarmy AckaLL
I Alarm | Ak | Clr I
Charnber Off 100,02 50,0 C

Select Clear Log and press the Execute.

WARNING: Once deleted, logging data cannot be
recovered.

The chamber should now be free of the Low
Storage alarm condition

Acknowledge the Low Storage Alarm Condition.

Once you have cleared the alarm condition, you can
acknowledge the alarm to remove it from the
Alarms folder list.

To acknowledge the Low Storage alarm, go to the
Maintenance Screen and select the Alarms folder.
The Low Storage alarm should say “Yes” in the
Cleared Column.

Press the Ack Alarm button. The Alarm condition
is now acknowledged and cleared and is removed
from the list.

This “alarm acknowledge” procedure ensures that
the user sees the alarm event before it is cleared.
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Preventing the Low Storage Alarm condition

You can eliminate the recurrence of a Low Storage Alarm Condition by adjusting the Log File Size to a value
less than the space available on the Synergy Controller Storage Card. Follow the steps below:

4142:41 PM

4« |1Lngginq'nﬁetup'n

Back

Enable Logging
Logging Interval {sec)
Log File Size (MB)

The 'Logging Fil

Chamter Off

Logging Enabled
G0
4.00

Description
e Size' Feature allows the user b

Changs set the log file size, Ik is measured in megabytes,

25.0C 50,0 %

Sefup Screen

Log File Size (ME)
Walid Range: 0.3

Present Yalus

4:11:30 FM

ko 1.7  Meogabytes

1.4

Charnber Off

Mew Yalue |

1 2|1 3| 4 Clear

5 6 7 8 Cancel

9 0 . - Accept
Seftup Screen 4:19:52 Pr

Hgk I'I,L-:ugging'l,SeI:up'l,
Enable Logging Logging Enabled
Logging Interval (sec) 60
Log File Size (MB) 1.40
Descripkion

The 'Enable Logging' Feature allows the user to
enable or disable logging of data,

0.6C -0.6%
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Go to the Setup screen and select the
Logging\Setup folder. Select Log File Size and
press the Change button.

The Synergy Controller determines the upper limits
of the valid range automatically. Change the Log
File Size to a number below the maximum value. In
this case 1.40 MB is a valid value.

The maximum Log File Size is now set to 1.40 MB.
Now the chamber will not generate a Low Storage
Alarm condition. If the history file reaches the Log
File Size limit in the Logging Setup folder, new
logging information is added to the file and the
oldest data is removed in a FIFO (First In First Out)
basis.
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7.3 Channel PIDs

The Channel PIDs screen shows a third column when cascade mode is enabled for the channel. All columns
show values for the following parameters: Pn, In, Dn, PID, Err, Setpoint, Actual, P.B., Reset and Rate.

The Setpoint and Actual numbers in the cascade

column are the desired setpoint, and actual

temperature of the product inside the chamber.

........ Back | chi Che2 Ch3

Channel 1 SetPoint: IIDD.EIC Actual: | 1.00
Property Heak | Coil | Cascade |
Pn 100.0000 0.0000 10a.0000
In 0.0000 0.0000 0.0000
Cn 0,0000 0,0000 0.0000
PIC 100.0000 0.0000 100.0000
Err 174.4923 0.0000 1100.0000
Setpoint £00.0000 £00, 0000 100a.0000
Actual 25,5077 25,5077 -1000,0000
P.B. F.0000 5.0000 F.0000
Reset 0.0z00 0.0700 0.0200
Rate 0.0000 0.0000 0.0000

. Setpoint & Actual values under Heating and Cooling is air temperature.

. Setpoint value under Heating and Cooling is the calculated air temperature setpoint from the Cascade

PID loop.

. Cascade PID parameters: Pn, In, Dn, PID values range from -100 to +100%.

Note: -100% corresponds to the Cascade Low Limit temperature
Note: +100% corresponds to the Cascade High Limit temperature

The values in the Heating & Cooling columns range from 0 to 100%See Section 6.11 Setup: Logging for

information on Data Logging Capacity calculations.

Synergy Controller Technical Manual, Revision H
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About

This screen displays information regarding the
: versions of the software, firmware and hardware on
Synergy Contraller Copyright 2007 Tidal Enginesting your Synergy Controller.
répplication ———  — Clvmpic Firmware
‘ersion 2.6.8 Build 652 Park: TEL363
Help Yersion 2.6.2d Clympic ¥0.0.36
FunTime: 96:58 (hhirmmm) SiM 02f0449
rOperating Systern —— pSuppork
WincE Euild: Wisit w, TidalEng. com
Park: TE1360 fFor updates, application
Date: 052604 nokes and support, or call
Yersion 4.2.0) (973} 325-1181
Available Memory: 15278030, Available Storage: 4855808

The Application frame displays the Synergy Controller software version. Synergy Controller owners can
periodically check with Tidal Engineering for software upgrades. The Help Version refers to the context
sensitive help available from the touch panel.

The Operating System frame contains Tidal Engineering’s part number, build date and version number of the
Windows Embedded Compact operating system running on the controller.

The Olympic Firmware frame identifies the serial number of the controller. The serial number is in the format
“XXIYYWW?”; for example 02/0105. The Tidal Engineering part number for the Olympic Board firmware is
also displayed. The Olympic board is the Synergy Controller’s Input/Output processor board. It acquires
analog and digital inputs and controls the outputs that drive the chamber components. The Serial Number
on the Olympic Board is required for technical support and for software registration keys that enable the Web
Server, Cascade and Pressure Control and Printing features.

The support frame contains contact information. Tidal Engineering Corporation designs and manufactures
the Synergy Controller. Contact Tidal Engineering for technical support.

Memory capacity and usage is shown at the bottom of the About Screen. If the available memory is low the

Synergy Controller will generate an alarm. Low memory issues are uncommon and can usually be resolved
by rebooting the Synergy Controller. Available Storage is the space available on the Storage Card for

logging.

7.5 File Utilities

Tidal Engineering periodically releases software upgrades for the Synergy Controller's operating system and
application. These upgrades are available from Tidal Engineering (www.tidaleng.com).

This section describes procedures for upgrading the Synergy Controller’s software.
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http://www.tidaleng.com/

The Synergy Micro 2 upgrade is delivered in a compressed format and is installed using a USB Flash Disk.

The delivered file name contains the Version and Build number.

For example: SYNERGY_MICRO_2 VERSION_3 0 7 Build_893u is version 3.0.7 Build 893u.

The Synergy Controller Configuration Backup and Restore features should be used to backup settings
before performing the upgrade. In addition, you may want to manually record your Cascade and Web Server
registration keys, if your chamber employs those features, as well as the Chamber Type so these can be
restored after the installation.

To install the upgrade:

1. Backup settings and record registrations and chamber configuration.

2. Install the new software.

3. Load chamber configuration and restore non-standard settings and registration keys.

Step 1. Backup Settings

Maintenance Scresn SEFZ U Browse to the Maintenance Screen \File

Utilities\Config Utilities folder and open the
Backup Settings Folder.

O 3

Restore Import Chamber

MISPOM Clean
Charnber Off 100,02 50.0C

I ——— From the Maintenance Screen \File
Utilities\Config Utilities\Backup Settings
|'|,Fi|e Utiities\Config Utiities|\Backup Settings) folder Press the Browse button.

Backup File

I Browse

S —
Backup Cancel
&larrm, Multiple Alatmns off 108.5T
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Select Source File

File Lisk

Drrive Lisk IStoraqe 4

File: I

Seleck Cancel

Then select either the Storage Card or the

USB Hard Disk from the Drive List and. Then
press the File: Text Box

File Marme: |tf—I 23

. AEC DEF S
O Alpha il 9.

GGHI JKL | MM Clear
@ Mumeric 4 g [

PORS| TLW WY oK
O Alpha-Murm = a g
Mexk
0 |Space| . Cancel

Enter the File Name using the T9 Pad. Then
press OK.

P

Backup File

|'|,Fi|e Lkilitiesy Config UkilitiestBackup Settings),
Back

l'l,St-:urage Cardiwplith 23.cfg

Backup

Cancel

&larrm, Multiple Alarmns

off C

108.4T
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Confirm the file name that appears in the
Backup File text box and then press Backup.
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r'-.-'1.ir'|ter'|.ru:e 5,,, HE,-, The controller will confirm that the settings
were backed up successfully as shown at the

Hﬁk I'I,File Utiities\Config Utiities|\Backup Settings) left.

= [

] Acknowledge the window by pressing OK.
Backup

Synergy Controller m
I'I,St-:urage !

Successfully backed up settings to
"Storage Card'wplith 23.cfg

Backup Cancel

&larrm, Multiple Alatmns off 102.4T

Step 2. Install the New Software

Copy the zip file to a temporary directory on your PC.

& C:\TempiSynergy Micro Upgrade B|'E|rg|
© File  Edit  wiew Favorites  Tools P addee 3\ Temp!Synergy Micro Upgrade v| co '#ir

L @Back ) T O search [ Folders [T+

- ~| M Mame Size  Tvpe Diate Modified
2 ~l
| File and Folder Tasks 2 i (Se]svnc_2_6,_2_Be+3.Upgrade.zip 1,151 KB PKZIP File 8/17/2007 G:45 AM

IEE Renarne this file
_:# Move this file
|j Copy this file p

PKZIP® Compressed Archive Contains: 32 File(s) andfor Folder(s) 1.12 ME *j My Computer

Place a USB Flash Disk key in the USB port on your PC.

Double click the zip file (note that your screen may look different than the screen below if you
have a different zip program installed on your PC)
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File Edit Actions Favorites  Tools

Views  Window  Help

BE0E0R@ 4

T Open  Favorites  Add Extract Mail ‘Wizard
Encrypk
Tamne Size  Twpe Modified W Attribu.., | Folder

[CRECHAMBERS Folder B/17/2007 B:48 AM DAC  Upgrade/
[CJ)Upgrade Folder BIL7/2007 8:45 AM D

CIDaTA Folder SI17/2007 5:45 AM DaC  Upgradef
CLamG Folder /1712007 5:43 aM DAC  Upgradef
WL Folder BI17(2007 848 AM DaC  Upgradef
[C)WEE Folder SI17/2007 5:45 AM DAC  Upgradef

L) sPLASH.EMP 76KE BMP File 5/15/2007 6:46 AM aC  Upgrade/DaTal
|zﬂE‘OTTC?II\"I.'\‘EIF 1ZKB (IF File B/1512007 646 AM AC  Upgrade'WEES
|§_”] 2.6.2 Build 643, txt 0B Text Document g/15/2007 6:46 AM AC  Upgradef

B THPLOCKE. CDF 56526 Channel File 5/15/2007 6:41 AM aC  Upgrade/CHAMEERS]
IEJ THRCCEACDF 2,7098 Channel File B/1512007 6:40 AM aC  UpgradejCHAMEERS]
ﬁvt\-’.exe 1,075 KB Application g/15/2007 6:39 AM AC  Upgradef

ij:.] tennrkc. dil 63 KB  Application Extension  &/15/2007 6:39 AM AC  Upgrade)

;:3] commdil.dl ZZ KB Application Extension  &/15/2007 6:39 AM AC  Upgradef

&] execdll, dll 138 KE Application Extension  8/15/2007 6:39 AM AC  Upgradef

ii?] datadl.dll 256 KB  Application Extension  &/15/2007 6:39 AM AC  Upgrade)

.}:] vhvres,dl 77 KE  Application Extension  S/15/2007 6:23 AM AC  Upgradef

| & Spanish.Idf 148 KE S0l Server Databa,.. 87142007 12:46 PM AC  Upgrade/Lana)
| 2 EMGLISH.LDF 141 KB 50U Server Databa...  Bi6/2007 10:11 AM aC  UpgradefLaMG)
@WEBTOUCH.HTM 1,369 8 HTML Docurnent GI212007 2:03 PM AC  Upgrade/'WEBS
productz,wpl 194 B WPL File 5/31f2007 1:56 PM AC  UpgradevPLy
EI product . vpl 1756 WPL File 51302007 4:11 PM AC  Upgrade/yFLY
ﬁSynM_Tnuch_Cal.exe 12 KB Application Sf29/2007 2:40 PM AC  Upgradef

Gl BanER. PG 14KE JPSFile 5/29/2007 2:32 PM aC  Upgrade/wEs)
ECEjpeg.exe &4 KE  Application Sf29f2007 2:32 PM AC  Upgrade/'WEE]
ﬁTidaIWeb.exe 105KE  application Sf29/2007 2:32 PM AC  Upgrade/'WEB]
E¥|r1GHT. GIF 9,677 GIF File 5/29/2007 2:32 PM aC  Upgrade/WwEs/
@_a].f\PPNOTEMF\CRO.csv 1126  Microsoft Office Exc.,.  5/10/2007 1:23 AM AC  Upgrade/YFLY
wkw 1.vpl 1456  WPL File 4512007 4:32 AM AC  UpgradefvrL)
,}J mfcced00d. dil 1,094 KE Application Extension  4/5/2007 4:31 AM AC  Upgrade)

é_] mFcce00,dl 424 KE  Application Extension  4/5j/2007 4:31 AM AC  Upgrade)
ﬁSynM_luader.exe 6,144 B Application 1/1/2003 8:30 PM AC  Upgradef

Statistics a Security Commenk

Selected 0 FilésJ 0 Eytés

Total 26 files, 3,757 KB
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* Estract to: |'°=ul" Removable Disk (F:) W | f? ? *
Favorites =k i My Computer ~
_ﬁ 314 Floppy (A1)
= g Local Disk ()
[ b DVDJCD-RW Drive (D)
Desktop g DISKI_VOLL (D
. {5 _Syneray
,.-/ i cEC n
{05 FOUND.000
My Documents 1) Misc
) TRs
- {05 v 04.05.00
: {5 Zaom
My Computer TS anne an 177 1A 10 7 M fut
%) all files 32 File(s)Falder(s)
.g Selectes 3,647,282 Bytes
My Metwark, Extrack Filcer: |N-:| filter o I
Places ;
|Chu:n:nse an option For after extracting files b
[ Exkract ] [ Cpkions., .. ] [ Zancel ] [ Help

After the files are extracted you will see the Upgrade directory on your USB key as shown
below.

&% F:\Upgrade |

¢ Fille Edt  Wiew Favorites Tools % C address ) Fi\Uparade ~ Go "f
© () Back ~ O search ‘ﬁ':“ Folders | [T]-
Folders x Marme = Size  Type Date Modified
" E “#* Removable Disk {F:) | [DCHAMBERS Folder 8/17/2007 5:48 AM
H ) _synergy B i [ 229 Folder 8/17/2007 5:48 AM
= ) cEo LG Foldsr BI17/2007 G148 AM
) FounD.000 &=vm Folder B/17/2007 &:48 &M
) Misc (W Folder B/17/2007 &:45 &M
E 3 TPs ] 2.6.2 Build 643.txt OKE  Text Document 8/15/2007 6:46 AM
= E} @commdll.dll 2Z3KE Application Extension  8/15/2007 6:39 AM
() CHAMEERS :L__{f_l]datadll.dll 257 KB Application Extension  5/15/2007 6:39 AM
) DaTA L";l]execdll.dll 133 KB  Application Extension  8/15/2007 6:39 4M
£ LANG L’?_i]mfcce‘tDD.dll 425 KB  Application Extension  4/5/2007 4:31 AM
= vrL 2. L’-ﬂmfcce‘tDDd.dll 1,095 KE  Application Extension  4/5/2007 4:31 AM
) WEB ESynM_Ioader.exe &6 KE  Application 11102003 &:30 PM
& [5) ¥ 04.05.00 @SynM_Touch_Cal.exe 12KB  Application 5/29/2007 240 PM
& ) Zoom %] tennirtc. di 63 KB Application Extension  8/15/2007 6:39 a4M
@ 5% apps on 172,16, 10,7 (M:) gvtv.exe 1,075 KB Application B/15/2007 6139 AM
= :z Tidal on 'Tomegadrive' (T:) |_"~|J whyres.dil 78KE Application Extension  8/15/2007 6:24 AM
i ] [N T T (N b
16 objects 3.00 MB ¢ My Computer
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Place the USB Flash disk in the Synergy
Micro’s USB port and browse to the
Maintenance Screen.

Machine Inpuks alarms Channel PID's
about File Ukilities Dake and Time
Alarrn 477.0C 0.0 %

Maintenance Screen

|'|,Fi|e Ukilities!,

Open the File Utilities Folder and press the
Upgrade Software folder.

0 =

Prafile Ukilities Logging Uilities

U=se this screen to uparade the controller safbware,
Copy or extract the upgrade files bo an \Upgrade
folder on wour LISE Flash Disk and plug it inko the USE
port on the Fronk of the controller, To skark the
upgrade, kap the Upgrade Software button below,
To cancel the upgrade, tap the Back Butkaon,

Restart
Conkraller

Restare last
version

pgrade

Software

Synergy Controller Technical Manual, Revision H

Make sure the USB Flash Disk is in the
Controller's USB port and press the
Upgrade Software button. It may
take a minute or more to copy the files
and then a message box will appear to
tell you to Restart the controller to
complete the upgrade.
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—— Press the OK box and restart the
controller.

se
Cop
the The Upgrade datafiles have
EEE; copied. Restart the controller to
cormplete the upgrade..
Upgrade Software Restore last version

Go to the Maintenance Screen and
open the About folder to verify the
appropriate Version number as shown
at left.

Copyright 2007 Tidal Engineering
r QIvmpic Firmmware

Part: TE1363

Qlympic ¥0,0,35

SN 07)0647

Operating System ———  Support
WinCE Build: Wisik v, TidalEng. com
Part: TE18E0 fFor updates, application
Date: 06/26/07 notes and support, or call
Yersion 5.0.L (973) 328-1181

Available Memory: 20578304, Available Storage: 243039405

Step 3. Configure the Controller

When the chamber restarts, the controller may indicate that the current chamber type differs
from the last chamber type. Press OK to acknowledge the message. The Dialog will ask if you
would like to discard the old settings and load the current settings. Answer YES here as well

Setup Screen 5 v | Then Go to the Setup Screen and open
the Chamber Setup Folder. Press
Hﬁk |\Chamber Setup! Change and select the Chamber Option

from the list.
Chamber Type:

IGeneric Temp Humidity Pressure

Chamber Description

ITemperature ' Hurnidity | Pressure Chamber

( Change

Charmber Off 45 2
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10:36:50 AM

\i_hamber SetuptChange Chamberh,

Available Options

TEMPTEMP
RETRO_TH
RETRO_TO
LY

HALT

Generic Temp Only
aeneric Temp Hurmidity

Accepk

Zancel

Charnber Off

229C 493 %

Restore Settings
In this section we will restore the settings from the backup.

Maintenance Screen

* |'|,Fi|e IIkilitiest Config Utilities!,

&larrn, Multiple Alarrms

Off C 108.5T

Restore File

|'|,Fi|e Ikilitiest Config UkilitiesiRestore Settings!

Erowse

Restore

Canicel

Alarrm, Multiple Alarmns

off C 108.4T

Synergy Controller Technical Manual, Revision H

Then press Accept.

Next, Reset the Controller or Cycle power.
When the chamber restarts, the controller will
indicate that the current chamber type differs
from the last chamber type. This is OK.
Press OK to acknowledge that message.
You will then be asked if you would like to
discard the old settings and load the current
settings. Press YES on this window

Browse to the Maintenance Screen

\File Utilities\Config Utilities folder and
open the Backup Settings Folder. Then press
the Restore Settings Folder.

Press the Browse button.
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Select Source File

Drvetist o0 Card
File Lisk

Then select either the Storage Card or the
USB Hard Disk from the Drive List. Then

select the appropriate file from the list and
press Select.

File: |th 23

Seleck Ca

ncel

P

Confirm the File Name that appears in the

|'I,Fi|e IItilitiesYConfig Utilities\Restore Settings
Hack

Restare File

I'I,Stnrage Cardiwplith 23.cfg

Restore Cancel

Alarrn, Multiple B

¢ Browse

off C 108.4T

Restore File text box and then press Restore.

|

Maintenance Screen

The Controller will confirm that the

&

|'|,Fi|e Ikilikiest Canfig UkilikiesiRestare Setkings!
Hack

Restare File

Synergy Controller m .
|'|,St-:ura-;|e g

WSE

Successfully restored system
settings.

Reskore Caricel

&larrn, Multiple Alarrms Off C

108.4T

settings were restored.

Next, enter registration keys recorded earlie

r.

The Synergy Micro 2 application upgrade is now complete.

Synergy Controller Technical Manual, Revision H
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Synergy Controller Setting List

Description Command Value
Chamber Configuration

Registration Keys (optional)
Web Server Registration Key
Cascade Registration Key

Pressure Registration Key
Note: These alphanumeric keys were provided if you purchased
these features. If you do not have them, they are available from
your service representative.

Communications (optional)
RS-485

RS-485 Mode

Station Address

Number of UUTs

Note: These RS-485 settings are important for UUT Thermocouple
Modules.

IEEE-488
IEEE 488 Address
Ethernet
IP Address Selection
Ethernet Address
Ethernet Subnet Mask
Ethernet Gateway
Web Server
Web Server On/Off
Web Server Login Name
Web Server Password
Web Server Address
TCP/IP Server
TCP/IP Server On/Off

Note: Record the settings listed in the table above including your Cascade and Web Server registration keys
(if your chamber employs those features) and the Chamber Type before installing your new software. These
settings aren’t restored by the Config. Restore utility.
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Synergy Controller Settings List

Description
Calibration
Channel 1
Ch1 Calibration
Ch1 Alarm Low Limit
Ch1 Alarm High Limit
Channel 2
Ch2 Calibration
Ch2 Alarm Low Limit
Ch2 Alarm High Limit
Altitude
Guaranteed Soak

PI1D Values
Channel 1
Proportional Band, Chl Heating
Reset, Chl Heating
Rate, Chl Heating
Cycle Time, Chl Heating
Rate Band, Chl Heating
Dead Band, Chl
Proportional Band, Ch1l Cooling
Reset, Ch1l Cooling
Rate, Ch1l Cooling
Cycle Time, Chl1 Cooling
Rate Band, Ch1 Cooling
Channel 2
Proportional Band, Ch2 Heating
Reset, Ch2 Heating
Rate, Ch2 Heating
Cycle Time, Ch2 Heating
Rate Band, Ch2 Heating
Dead Band, Ch2
Proportional Band, Ch2 Cooling
Reset, Ch2 Cooling
Rate, Ch2 Cooling
Cycle Time, Ch2 Cooling
Rate Band, Ch2 Cooling

Command Value

CAL1
AlL
A1H

CAL2
A2L
A2H
ALT
GS

PB1H
RS1H
RT1H
CT1H
RB1H
DB1

PB1C
RS1C
RT1C
CTicC
RB1C

PB2H
RS2H
RT2H
CT2H
RB2H
DB2

PB2C
RS2C
RT2C
CT2C
RB2C

Synergy Controller Technical Manual, Revision H
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Synergy Controller Setting List - Continued

Description Command Value

PID Values (cont)

Cascade
CAS1 _ENABLE

Cascade CH1 Enabled D
Channel 1 Cascade Sensor Css1
CH 1 Cascade High Limit C1HL
CH 1 Cascade Low Limit C1LL
CH1 Cascade Prop. Band CPB1H
CH1 Cascade Reset CRS1H
CH1 Cascade Rate CRT1H
CH1 Cascade Rate Band CRB1H

L-Values
1L1 Chl Main Cooling Turn-On 11

1L2 Chl Main Cooling Turn-Off 1L2
1L3 Ch1l Setpoint Transfer Setting 1L3
1CTY Ch1l Chamber Type 1CTY
2L1 Ch2 Main Cooling Turn-On 2L1
2L2 Ch2 Main Cooling Turn-Off 2L2
2L3 Ch2 Setpoint Transfer Setting 2L3

2CTY Ch2 Chamber Type 2CTY
L3 Chl Main Cooling Turn-On L3
L4 Ch1l Main Cooling Turn-Off L4
L6 Chl Full Cooling Switch Over L6
L7 Ambient Cooling Turn-On L7
L8 Heat Ambient Cooling Turn-Off L8
L9 Ramp-Up Cooling L9
L11 Dehumidify / Vent On L11
L12 Dehumidify / Vent Off L12
L14 Time Delay Boost Cool L14
L15 Compressor Turn-Off Delay L15
LEV1 LEV1
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Synergy Controller Settings List - Continued

Description Command

Value

Special Functions

Celsius / Fahrenheit CF

Output 11 Control Type OoT11
Output 17 Control Type oT17
Output 18 Control Type 0oT18

Chl Low Range R1L

Ch1 High Range R1H

Ch2 Low Range R2L

Ch2 High Range R2H

Ch 1 RTD Type RTD
Vaisala Compensation Enabled VCMP
Analog Retransmit 1 OUT _420 1
Analog Retransmit 2 OuUT_420 2

Registration Keys (optional)

Web Server Registration Key

Cascade Registration Key

Pressure Registration Key

*Note: These alphanumeric keys were provided if you purchased
these features. If you do not have them, they are available from
your service representative.

Communications (optional)

RS-485

RS-485 Mode

Station Address

Number of UUTs

*Note: The RS-485 settings are important for UUUT Thermocouple
Modules.

IEEE-488
IEEE 488 Address
Ethernet
IP Address Selection
Ethernet Address
Ethernet Subnet Mask
Ethernet Gateway
Web Server
Web Server On/Off
Web Server Login Name
Web Server Password
Web Server Address
TCP/IP Server

TCP/IP Server On/Off
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Maintenance Screen

11:56:36 PM

& |'I,Fi|e Uikilities!

_"h_\

Prafile Lkilities

_‘—\

Backup/Restore
Charmber Off

_"-_‘

Loaging Ukilities

_"-_‘

Macro Lkilities

Export

Screenshots

Upgrade Software
1000 50,0 C

Maintenance Screen

11:53:08 PM

Export Path:

\File Lkilities\Export Screenshoks),

To Export the log file, insert removable media, then click,
‘Browse’ and select the drive and file name to export ta,
Then click 'Export’ below ko beain.

|

Charnber Off

Expork

Browse

100.0C 50,0 C

Maintenance Screen

11:58:30 PM

Back

Export Path:

‘ |'|,Fi|e Lltilities\Export ScreenShaksh,

To Export the log file, insert removable media, then click,
‘Browse’ and select the drive and file name to export ta,
Then click 'Export’ below ko beain.

\WSE Hard Disk\

Charnber Off

Expork

7.5.3 Logging
See Logging features in Section 6.0 Setup.

100.0C 50,0 C

Synergy Controller Technical Manual, Revision H

Select the Export Screenshots folder.

Tap Browse.

Select the USB Flash Disk and tap Export.
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7.6 Date and Time

Waintenance Screen

Date and Time

I'I,Date and Time',

El February 2004 I3

S M T W T F §
25 26 27 28 29 30 3
1 2 3 4 o 7
B 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 25 27 28
29 1 2 3 4 5 8
Today: 25704

24 Time:

Adjust the date and time and press the Apply
button.

[14 :[56 :[58

Apply

Cancel

Restart Controller

It is necessary to restart the controller during
some chamber setup procedures. This can be

Steady State

7.7 Restart
Maintenance - tvancural? 12:12:11 PM
ngn III'
Alarms Channel PID's Abiouk
File Ukilities Date and Time

Synergy Controller Technical Manual, Revision H

done by cycling power to the controller or by
using the Restart button in the Maintenance
screen as shown on the left.
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8.0 COMM SCREEN f %? 1_’ Hb Q0 1:|

SETIJP MAINY | COMM [JPROG | RUN |EVENTS| GRAPH| MAIN

The Synergy Controller supports an extensive command that can be used to control and monitor the
chamber. For Example, to query the temperature of the chamber, send the query “? C1”. The chamber will

respond with “25.0 C”. To view the complete Synergy Controller's command set go to Appendix A Synergy
Controller Communications Command Set.

8.1 Communications Folder

Comm - 1 min - Craig Gmail ALARM o
= Communications Folder
Select the following communication functions.
‘j IEEE ¢ RS-232
i 488 ¢ RS-485
R.3-455 IEEE-455 ¢ |EEE - 488
¢ Ethernet Network
Ethernet Metwark,
&larmn, Internal Cornm 25.0C 50.0%
8.2 RS-232
Comm - LabyiewTestd 4.:29:54 PM | RS - 232
| IERS_ESH RS-232 communications are standard on all
Synergy Controller configurations. The settings
BALD Rate 19200 BALD shown at left are read only and cannot be changed.
Dat;u Bt B baly Bits The RS-232 port may be used with third party test
Parity Mone and measurement software such as LabVIEW,
Flow Control Mone Tidal Engineering’s Synergy Manager or Tidal
Stop Bits 1 Stop Bit Engineering’s SimpleComm. The Synergy
Description: The 'BAUD Rate' displayvs the RS- Manager PC based momtor and qontrol .SOﬁware
232 port communications baud rate, This is a and SimpleComm are discussed in Section 17.4
read-orly parametet. Communications: Software Applications.
Change
Steady State 29.0C S50.0%
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4:31:44 PM : RS — 485

When the RS-485 Mode is set to User Comms the
RS — 485 port may be used with third party test and
F-455 Mode ERE ERTG mea_sureme,nt software such as Lab\(IEW, Tidal
Station Add 1 Engineering’s Synergy Manager or Tidal

an ress Engineering’s SimpleComm.
Mumber of LIUTs 0

When the RS-485 Mode is set to UUT sensors, the
RS-485 port monitors Synergy UUT thermocouple
Description: The 'RS-485 Made' parameter modules. UUT Modules are discussed in detail in

specifies the R5-485 mode, User Communications Section 14.4 UUT Module.
ar LUT,

Zhange

Steady State 23.0C 350.0%

8.4 IEEE 488/ GPIB

IEEE 488/ GPIB

The IEEE 488 port may be used with third party
test and measurement software such as LabVIEW,
IEEE 455 Address 1 Tlda_l Eng_lne:enn_g s Synergy Manager or Tidal
Engineering’s SimpleComm.

Description: The 'TEEE 488 Address' displaws the
address of the IEEE 4838 communications port,

Zhange

Steady State 25.0C 50.0%

8.5 Ethernet Network
Cornrn - LabyiewGHSPTestd  5:04:29 PM | Ethernet Network

& |'|,Ethernet Network) The Ethernet Network interface support s a number
Back of powerful communications tools.

2 S, - | e WebTouch Remote™ Web Server
ﬁ @ %g e FTP Server
IP Settings Web Server FTP Server e E-mail o
e Network Printing

< I = | ; | In addition, the Ethernet Network interface may be
%g %'g %g used with third party test and measurement
> - software such as LabVIEW, Tidal Engineering’s
TCPJIP Server E-Mail Prinker Setup Synergy Manager or Tidal Engineering’s
Charnber Off 500 SO.0% SimpleComm. The Synergy Manager PC based
monitor and control software and SimpleComm are
discussed in Section 17 Communications: Software

Applications.
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8.5.1 Ethernet\IP Settings

Carnm - LabviewTestd 5:06:00 Ph ' Ethernet

|'|,Ethernet NebworkiIP Settings) These Ethernet settings are used to connect to the

chamber over your local network LAN, or the

IF Address Selection DHCP Internet.

Ethernet Address 124800 Set the IP Address Selection to DHCP if your

Ethernet Subnet Mask 233.233.233.0 network uses a DHCP server to dynamically assign

Ethernet Gateway 172.16,10.254 IP Addresses. If your network does not have a
DHCP server or you want to manually set the IP

Description: The ‘TP Address Selection’ Address of your controller, set the IP Address

Car aiietar sheclcs Hie protach For assining an Selection setting to Static IP. Then enter the
IP address ta the contraller, Ethernet Address, Subnet Mask and Gateway
Change addresses. You network administrator should be
charmber Off =00 SO0.0% able to provide you with these addresses.

Note: The numbers shown at left are examples
and may not work on your network.
8.5.2 WebTouch Remote ™

Camm - LabviewTestd S:40:25 Pl M| Web Server

|'|,Ethernet Nebworkiweh Server) The web server allows you to remotely control,
monitor and run diagnostics on chambers over the
weh Server Onjof Enabled web using Microsoft's Internet Explorer web
browser.

Web Server Login Mame

web Server Password See the following section Synergy Controller Web

Web Server Address 172.16.10.87 Server for more information on communicating over
Web Server Key 40630E01 the Web. See Section 8.3 Communications:
Software Applications. For more information on

Cescription: The “Wweb Server On § OFf' controls

B communication over Ethernet - TCP/IP.
Change Note: The numbers shown are examples only.
Steady State 23.0C 30,0 %
8.5.3 FTP Server

Camm - LabviewTestd S:07 144 Pl ' ETP Server

|'|,Ethernet Network\FTP Server This parameter controls the Synergy Controller’s
FTP server. With the FTP server, chamber profiles
FTP Server OnjOf Disablad AKA recipes (VPL files) can be copied to and from

the controller, deleted from the controller or
renamed, thru a Local Area Network (LAN). In
addition the history log file can be retrieved from
the controller.

AppNote 45 - Using the Synergy Controller's FTP server.

Description: Help is not available For this item,

Zhange

Charmber Off 23.0C 50.0%
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20543 PM [ TCP /IP Server

The TCP/IP Server supports remote control over
TCP/IP using a simple terminal emulator such as

TCR/F Server On/oft Enahled HyperTerminal or the Synergy Controller’s Synergy
Manager software.

Descripkion

The 'TCRIIP Server' is used ko enable Ethernet:
Change comrunication with the chamber.

Charmber Off 25.0C 50,0 %

8.5.5 E-Mail
Comm - LabviewTestd 5:00:43 Pl ' E-Mail

& |'|,Ethernet NetworkiE-Mail| The Synergy Controller’s e-mail feature sends
Back alarm, test results plots, and log file e-mails
automatically to desktop computers and mobile

phones and tablets.

E-Mail is supported on the software application
Setup Addresses alarm Recipients version 3.0.7.BUI|d 89-38 a-nd newer.

Contact the Tidal Engineering if you are interested

in a software upgrade.

| | This Synergy Controller application note

: - : Describes these e-mail features and provides
LogRleRetipients  E-MalDebug \»]| instructions and examples for setup.
Charnber Off I50C 50.0% AppNote 84 - Synergy Controller E-Mail Feature

| »

8.5.5.1 Ethernet Network\E-Mail\Setup
Carnm - LabviewTestd S9:20:42 PM - E-Mail

|'I,Ethernet MetworklE-Maill Setup!, Set E-Mail '_:eature to Enabled
From E-Mail Name

; From E-mail Address
il Feapre Ericinic SMTP Server Address (Check with e-mail provider)
From E-ail Mame Synergy
From E-Mail Address Synergy@tidaleng.com
SMTF Server Address 206.67.176.111
E-Mail Alarms Enabled

Description:  The 'E-Mail Feature' must be
Enabled For any E-Mail realted functionality to
work,

Zhange

Charmber Off 23.0C 50.0%
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Carmin - LabwviewTestd

|'|,Ethernet Metwork)E-Maill Addresses),
Address 1 craig. borax@gmail.cam
Address 2
Address 3
Address 4
Address 5 0732017 420@ytext.com

Description: Enter the E-Mail address of a
recipient who will receive Alarms, Logs or both,

Zhange

Chamber Off 23.0C 50.0%

8.5.6 Printer Setup

Cormm - LabviewTestd

5:10:19 P

|'|,Ethernet MetworkiPrinter Setuph

Metwark Printing Enabled -
Ethernet Address 172.16.10.90

Fort 9100

Print Driver HP PCL Se i
Print Color Color

Paper /Orientation Letter Landscape [
Printer kKey 053C3224 ¥

Description: Help is not available For this ikem.
Zhange
Charmber Off 22.0C 50.0 %

Synergy Controller Technical Manual, Revision H

E-Mail

Enter up to five E-Mail addresses or Cell Phone
numbers as shown on the left.

Printer Setup

Setup the Network Printer parameter as shown on
the left according to y our printer.

See Application note 84

Application Note 84
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CONTROLLER: MICRO 2
SN: 06/0750
Date: 06/05/2012 VERSION_3_0_4_Builds71
btre-benchmaster test full cool 85¢ 06-05-2012 16.25.06
-40C to +85C Test Cycle
UIN: BENCHMASTER CHAMBER

%0.0 CH1 Actual ———t—— 'CH1 Setpoint e ‘CH1 Heat PID ——t——— CH1 Cool PID ———t——
75.0
60.0
45.0
30.0
15.0
9 o0
5
= -15.0
-30.0
-45.0
105.0 1 i
no T, T —
75.0
60.0 ﬁ
b i
o 450 f l J_J#"J ” f
o
e 30.0 { * 1 j
g 15.0 1 / ‘
: | waili”
0.0
-15.0
2 g g g g 8 8 8 8 8 2 g g 8 8 8 g 8 8
g &% ¢ g g & @ @ @ g g & g5 g g g g 4 g
o o o o o o ja ] ja ] ja] o o a o o o ja ] 2 o o
8 g 8 8 8 8 g 8 g 8 8 8 g g 8 8 8 8 g
2 g g g g g g g g g 2 g g g g g g g g
& & =3 & & & & & & & & = & & & & & =3 &
=] = (=] (=] = = = = = (=} =] = = = = = =] (=] k=
Name Signature Date
Synergy(tm) Controller Plotted: 06/05/2012 19:26:13 www. TidalEng.com Printer IP Address: \plt35B5.tmp
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Configuring Internet Explorer

The web server works seamlessly with Microsoft Internet Explorer version 5.0 and higher. You must,

however, adjust the default settings in Internet Explorer. Open Internet Explorer and from the Tools menu,
select Internet Options.

Internet Options HE I

General I Securit_l,ll En:lntentl Ennnectinnsl F"rn:gramsl .fi'-.d'-.fann::edl

—Home page
IEfT 'ou can change which page ta uze for your home page.
Address: i, tidaleng. com

Ilze Current ze Diefault Ilze Blank

— Temporary Internet files

-y Pages pou view an the [nternet are stored in a special folder
@& Y for guick viewing later.

Delete Files... | Settings... |

Press the Settings... button under Temporary Internet Files.

Settings E |

‘ Check. far newer versions af stored pages:
b ] - ]
& = Evvery visit to the page

™ Every time you start nternet Explorer
" Automatically
" Mever

— Temporary |Internet files folder

Current location: C WA W TS Prafiles A dministrators.T empao
Inkemet Filesh

Amount of disk space to use:

- j | B ME

Mowve Folder... Wiew Files. .. | Wiew Objects. .. |

] I Cancel |

In the Settings screen, select the “Every visit to the page” option. Press OK to save the configuration.

clicks on the Browser window will be sent to the controller but the screen images will not update.

f Caution: The Synergy Controller may work unpredictably if this setting is not changed. Mouse
Buttons and functions may, therefore, be pressed unintentionally.
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Accessing the Synergy Controller via the Web

To access the controller via the web, open Internet Explorer and type your controller’s IP address in the
address bar. You can find the controller’'s IP address in the Web Server folder under the COMM button.

For example, if the Web Server Address on the controller is 170.23.10.10 then type “170.23.10.10” in
Internet Explorer's address bar.

After entering the address, press Enter to navigate to your controller. The next screen you will see is the
Internet Explorer Network Password screen.

Enter Network Paszword |

% Thiz zecure *Web Site [at 1721610 48] requires vou ta log on.

Pleaze type the Uzer Mame and Pazsword that you uze for Godhead.

zer Mame ITestname j

EaSSWDrd Ixxxxxxx)i

¥ Save thiz password in your pazsword list

0k, I Cancel

Enter the user name and password you specified in the Web Server Folder on the controller. You may want
to check the Save Box to save the name and password in your computers password list. If you don't save
the password you will be prompted for a password each time you open a new session. After you have
successfully logged in, you will see the web interface exactly as it appears on the controller.

Note: If you enter the incorrect password, shutdown the Internet Explorer window and re-start it. Otherwise
Internet Explorer will not ask for the password again.

Using the Web Interface

The Synergy Controller Web Interface virtually identical to the Synergy Controller Touch Screen interface. It
displays the same buttons as on the physical controller and the main screen is identical to the touch screen
on the Synergy Controller. Use the mouse pointer as you would use your finger on the touch screen. At
each click, the screen accepts your command and automatically refreshes. If you want to refresh the screen,
without initiating any action, click on the blue title bar, which is neutral area and will have no effect on the
operation of the chamber.
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| oo | [H | E=

PROG | RUN |EVENTS| GRAPH| MAIN

The Synergy Controller provides a powerful and easy to use program editor for creating sophisticated multi-
channel profiles of Temperature, Humidity, Altitude, etc. versus time. These programs, also known as
profiles or recipes, are created from the Program Screen.

™ Progratm

55 PM

= | | 7| E ~
___________________ aipen File | Save File | editstep | addStep | copy step | Datets e
L# cmd  |cH |cHz | Time | ac|

FunTire: 0:00:00
Charnber Off

158.0F 49.4 %

Program Screen

The Program Screen provides seven simple
function buttons and displays a listing of the
program steps that make up the profile. The
following command buttons are explained with
example screens that follow.

New File  (Clears current program)
Open File (From Storage Card, or USB)
Save File (To Storage Card, or USB)
Edit Step  (Edit Step Wizard assists you)
Add Step  (Add Step Wizard assists you)
Copy Step (Part of Edit Step Wizard)
Delete Step

* & & 6 6 o o

9.1 Loading a File from Storage Card or USB Hard Disk

Are you sure yolLl want to load a
1 Al : :
rnew Tile? Youl swill loose any
changes you hawve made to this file
=8 since your last save.

= Prograr - 014.vpl 2:10:21 Pra
ol = I b
Mew File Delete Step
versaTenn ¥
L# | Cn |

RunTirme: 0:00:20
Charnber Off

158.0F 49,4 %

Press the Open File button to load a file from the
Storage Card or USB Hard Disk.

The warning dialog window shown at left will
appear if a file is already opened.

Note: You can also load a file from the Run screen but programs can only be edited from the Program

screen.
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Open - tvancurals

Drive Lisk

rive List ot 300 Card
File Lisk

FlashDisk

#1500 -f,.___.,ﬂ__“_aﬂ'ﬁ e che =ltvan
L@Lab'\‘” ) B |8 | N O

= ly

#PROCS rorearer O
=PRODUCT2  Hltvancurall

1] | ]
File: | DpEn Zancel

9.2 Creating a New Program

. Drop down the Drive List to select the drive
as shown at left.

Note: The FlashDisk is the Processor’s internal
Flash memory. The Storage Card is the Synergy
Controller’'s SD Flash memory.

3 Select the desired file from the File List that
appears.

. Press the Open button. The Program screen
will open with the listing of your program.
Open the Run screen to start running your
program. See Section 10 for details.

The Add Step Wizard is Synergy Controller’'s step-by-step guide for adding and inserting program steps.
Each function is defined with on-screen instructions. You may cancel the Add Step Wizard at any time and

return to the main Program screen.

To create a new program, first press the New File button. If a file is already open, a window :
will appear as shown above in Section 9.1. To add a setpoint step, press the Add Step button -
and proceed as shown below in the Add Step Wizard demonstration.

Add Step Wizard Walkthrough:

1. Start 2>

Mew File

2. Select Add Step or Insert Step >

add Step Wizard

3:18:18 P

This wizard will quide you through
adding a new step to the current
pragram. Press Mext to conktinue.

Tenney =-Back | MNext-= Cancel

m  Add Step Wwizard 3:18:38 PM

Select 'Add a Step’ to append the
new step ko the end of the program

1 else select 'Tnsert Step' to specify
2 where to add the step, Then press
Mexk ko continue,
=
¢ @ Add a Insett a
Skep Step
Tenney <- Back I Mext -= Cancel
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4. Temperature Control >

Which byvpe of step would wou like
ko add?

{®) S=tPoint

{ywaitFor () Auto Stark

O Stop O Pause

Click on Help and click any itern abowe For more information

O Jurp Loop

PP TN o o b o B e e o e

SYNERG =- Back Mexk -= Cancel

3:19:40 PM

= add Step \Wizard

Do wou want bo conbrol the CHL
Temperature this skep?

{® Control

YWhat temperature do you wank?
Click the box below For a number

Don'k
Conkrol

pad,
32
Tenney =- Back Mext -= Cancel ]

4. Enter Temperature Setpoint & Press Accept >

5. Humidity Control >

= Add Step Wizard 2:20:06 PM

Setpoint, Channel 1

Valid Range: -328 Lo 932 DegreesF
Present Yalue 32.0
Mew Walue
56| 7| 8| cancel
9 0 i - | Accept

= Add Step Wizard 22044 PM

Do o wank bo conbral the CHZ
Hurmidity this step?

{® Control

Don't
Conkral

Howe much hurmidity do you wank?
Click the box below For a number

\ —
0

Tenney =- Back Mext - = Zancel ]

6. Enter Humidity Setpoint and Press Accept >

7. Specify a Ramp Time or Jump to Setpoint ->

3:22:19 P

= Add Step Wizard

Sekpoint, Channel 2

Yalid Range: -1 ] 100 %RH
Present Yalue £50.0

Mew Yalue ] 50

1| 23] 4]/ cCear
5 (6| 7| 8] cancel
9 0 . - 'Accept

22256 PM

= Add Step Wizard

The conktroller can ramp the chamber
setpoints ko the programmed level in
a specified time or jump to the
setpoint immediately, Select which
wou would like, and click Mext ko
cankinue,

@ S"p'éEiF'y"a"_ O Jump ko
ramp kime setpoint

Zancel ]

=- Back Bexk -=
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9. Turn On / Off Events & External Outputs -2

&dd Step Wizard = Add Step Wwizard 3:24:49 PM
I I Enter the ramp time  in Hours, This screen allovs wou ko turn on
[ [ Minutes and Seconds in the boxes and off external autputs, Check | Select Unselect
=t = below, Click a box ko open the any outpuks that vou wank on. Al Al
: : number pad to edit values then i it
=== — i i se Drier
i | click Next to continue. [l Ewvent 1! [T Event 4 _
: : T [] Event 2 [] Events [Tieve
/ I _:_ !1 i4D ID [ Eventa [ Event & [ oTi1Tem
I I
]E""EI’ =- Back Bexk -= Zancel ]E""EY =- Back exk - = Zancel
10. Finish > 11. View Completed Step.

= Add Step \Wizard

2:25:07 PM

Y¥ou have successfully entered all
the information needed to add
this new step.

Press Finish to save this step to
the current program.

]E""EI’ <- Back Einish Zancel

= [rogram
|l = | E | 2 b s
Hew File | Open File | Save File | Editstep | indastep Copy Step | Delets Step
L# | cmd  |cHl |cH2 | Time 3]
1 Setht 2000 500 01:40:00 Evn
RunTirme: 1:40:00
Chamber Off 158.0F  49.4 %
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After pressing the Finish button, the program screen displays your new step. Verify your entry and continue
adding, inserting, or copying steps as necessary to complete your program.

Press the Save File button when you are through creating your program.

Notes
Step 3 Note: You may want a Stop step at the end of your program. If you do not include a stop step at the
end of a program the controller will shut down the chamber when the program completes.

Step 9 Note: During humidity control, turn on OT11 TPM to change Output 11 (Ambient Coil) from On/Off
control to Time Proportioned control.

9.3 Step Type Descriptions

The Synergy Controller can be used to create complex temperature and humidity profiles. It supports five
different step types; each step type has a specific function. These five steps are: Setpoint, Jump Loop,
Waitfor, Auto Start and Stop. The step type is selected in the Select Step Type screen of the Add Step
Wizard, as seen in step #3 above. Each step is described in detail below.

. Setpoint: The Setpoint step is used to ramp the chamber from one setpoint to another or to soak at a
setpoint for a specific time period. Setpoints can be used to change events or logical values.

Some fields are required in a setpoint step and some are not. Temperature setpoint is always
required, even if it is the same as the previous step. Channel 2, 3 or 4, if present, can be set, or turned
off and not controlled.

If a ramp time is desired it can be entered. If no time is entered, the setpoint will immediately go to the
desired setting and the profile will continue. If a ramp time is set, the setpoint will ramp linearly from
the starting point to the desired setpoint throughout the step. For example, if the user wants to ramp
the temperature ten degrees in ten minutes, the chamber will drive the temperature one degree higher
every minute.

Output Events are programmable for each step. These events can be enabled or disabled with every
setpoint step if some user function or hardware is connected to one or more event outputs. Events are
evaluated at the beginning of every step. If an event is set on for a step, it is enabled at the beginning
of the step and maintained for the duration of the step.

The last set of options in a Setpoint step is located on the events screen. They are Use Drier, LEV2,
and OT11. Use Drier enables the drier device (if available) on temperature/humidity chambers instead
of the default dehumidify coil. When equipped with a drier device the chamber will typically be capable
of achieving a lower humidity. OT11 changes the output logic for the ambient coil between On/Off
logic and Time Proportioning logic. LEV2 controls the Purge device (if available and enabled through
OT17). Enabling it will enable the purge device, disabling it will disable the purge device. See the L-
Value Section 6.5 of the manual for more information regarding these control features.

. Jump Loop: The Jump-loop step is used to repeat parts of a profile. A Jump-loop step requires two
parameters; the target step for the loop, and the number of times to jump. The target step must always
be before the jump step because the controller cannot jump forward; it will only jump back in the
profile. The jump count specifies how many times to loop back over the steps. The count can be
anywhere from one to two hundred fifty five, or negative one. Negative one specifies an infinite loop; it
will continue jumping back to the specified step until the profile is stopped manually. Specify the
required number of cycles less one when specifying the jump loop count since the steps will always be
executed once before the first jump.
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. Wait For: The Waitfor step holds program execution until the specified conditions are met. Those
conditions can be setpoints, a time interval or external digital inputs.

Waitfor steps can wait on one or more channels values. When executing a Waitfor step, the program
will not advance until the actual value (temperature, humidity, etc.) for that channel goes above or
below the Waitfor value. The direction the actual must travel is determined at the very start of the step.
If the actual value is less than the Waitfor value when the step begins, then the step will wait until the
actual value is greater than the Waitfor value. If the actual value is greater than the Waitfor value
when the step begins, then the step will wait for the actual value to be less than or equal to the Waitfor
value.

Waitfor steps can also wait for a specified time. If the time in hours, minutes and seconds are
specified in the Waitfor step, then the controller will hold on the step for that time after all other
conditions are met. The timer will not start counting down until all of the specified channel values are
reached, and any specified digital inputs are reached. Once the conditions are met, the Waitfor time
will count down and then the controller will continue to the next step.

As mentioned above Waitfor steps can also wait for any of the controller’s sixteen digital inputs. Digital
inputs can be wired to the Synergy Controller to indicate one or more user states, such as a unit-
under-test power up during a test. The controller can be set to ignore the input (Don't care), or to wait
for the input to be on or off (closed or open). Only digital inputs that are not ignored are checked. By
default, all inputs are ignored unless specified.

. Auto Start: The Auto Start step is used to automatically start the chamber. The profile can either
start in a relative time (i.e. ten hours and five minutes from when the program is started) or at an
absolute day and time (i.e. Tuesday, November 4th, 2003 at 7:30 AM). When you add an Auto Start
step to a profile you specify a relative or absolute time.

. Stop: The Stop step is used at the end of a profile to specify what to do at the end of a profile. The
chamber can either shut down and turn off all the outputs (the chamber will gradually return to ambient
conditions), or the chamber can go into steady state and run until manually stopped. If the chamber
returns to steady state mode, the last setpoints of the profile will be used as the steady state setpoints.

. Pause: The Pause step is used to put the Program in thee Paused State. The chamber will continue
to run in the Paused state indefinitely. To continue to the next step the Operator can press the Run
button or the Run command can be from a computer interface.

Synergy Manager can be used to create profiles for the Synergy Controller on your PC where they can be
viewed graphically, stored and archived. Synergy Manager is Tidal Engineering’s PC application designed to
program, monitor and control multiple environmental test chambers. Synergy Manager can save profiles in
the Synergy Controller VPL format so they can be copied to and then run on the controller. The full version
of Synergy Manager can be used to transfer programs to the controller thru a network as well as thru GPIB
and RS-232 connections. See the Synergy Manager section of this technical manual or the Synergy
Manager technical manual for more details. Synergy Manager is available for download from
www.tidaleng.com/download.htm.
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9.4 Synergy Controller Program Sheet

FILE # For Chamber Types: Temp.-only, Temp./Humidity, Temp./Temp., & Temp. / Pressure
D|C
S S Setpoint(s) rjo S
T T Time Events ylpl Jump T
C E ! ‘< on ely | Loop WAITFOR AUTOSTART | ©
P P Temp Press. - "1s p
o Time Stop
" e Pl SP2 Hrs | Min | S 111234 T e |5 |€ Temp | Hum | Hrs: Min: Sec Day | Hr Min Hcc))lid
p
1
2
3
4
5
6
7
8
9
10
11
12
13
14
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9.5 Copying, Editing and Deleting a Step

To Copy, edit or delete a step, press the appropriate button at the top of the _
Program screen. The Edit Step Wizard will guide the user through each of _ﬁ? X
these functions Edit:step | Copy Step | Delete Step

Copy Step: Select the step you wish to copy. The Wizard will ask whether you wish to copy this step
at the end of the program or insert the copy somewhere within the program. To insert the step within
the program select the step where you want the step inserted.

. Edit Step: Select the step you wish to edit. The Edit Step Wizard will guide through step editing.
Step editing is the same procedure used by the Add Step Wizard.

. Delete Step: The Wizard will ask you if you are sure you wish to delete the current step.

9.6 Saving a Program

To Save your program, press the Save File button at the top of the Program screen. The

Save As function with a Drive List / File List screen will appear. E

Save File

. Press the Save File button at the top of the Program screen. The Drive List / File List screen will
appear.

. Select the Drive List from the drop-down menu. You can save the program to the Storage Card or to
the USB Hard Disk.

* To enter a new file name, press the File entry text box at the bottom of the screen. The T9

alphanumeric keypad appears. Enter the desired program name and press the OK button.
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e %?
10.0 RUN SCREEN “? -

SETUP| MAINT| COMM

11:17:33 AM Press the RUN Screen button to open the Run
screen. From the Run screen you can, Start, Stop
B i | By o 1l 7 and Pause a program.
Run Run From | Run OFF Stop Pauze | pyn Edit
CHI Ackual  CHI SetPoink  ©HZ Actual  CHZ SetPoint If a file is loaded, it will appear in the Program
160 C ; W screen will appear in the Run screen when the Run

screen is opened.

L# | Crd CH1 CH2 Tirme 7

1 Setft 0.0 off 0o:00:05
2 SetPt 2.0 off 00:00:05
3 JumpLp 1,3
4 SetPt 10.0 off 00:00:05
S
Charnber Off 25.0C 50,0 %

10.1 Loading a Program

= Open File: Press this button to load a file from the Storage Card or USB Hard Disk. The
open File | Procedure is described in Section 9.1 Programming the Synergy: Loading a File. Simply select the

desired file from the Drive List / File List screen that appears.

10.2 Program Control

Run: Press the Run button to start the loaded program at the first step.

I» Run From: Use this button to start the program from a step other than the first step. Click on the
rnfrom | desired step to select it and press the Run From button.

1Y Run Off: Use this button to run your program with the chamber outputs OFF. You can watch the
ranoee | Setpoint values change as the program runs to verify the program performs as expected.

- Stop: Stops program execution.

Stop
Il Pause: Pauses program execution. The chamber will continue to run at the current setpoints.

FPauss

¥ Dyn. Edit: Dynamic Edit is used to edit the jump loop count while the program is paused.

Dyh. Edit
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Jurmploop Step Dynamic Edit

Programmed Jump Loops: 3

Jump Loops Completed: 1

11:23:18 AM

Jump Loops Remaining: IE

Ik

Cancel

Programn Paused  Line 2. Time:

22.0C 50,0 %

Dynamic Edit

To dynamically edit a Jump Loop the program must
be running and currently within the target loop.
Press the Pause button to pause the program.
Highlight the desired Jump Loop step then press
the Dyn. Edit button.

Press the Jump Loops Remaining text box to
open a numeric keypad and enter the new number
of jump loops to perform and press OK.

Press Run or Run Off to resume running the
program.

Note: Enter —1 to exit the loop.

Note: If the chamber loses power while running a program, the Synergy Controller is designed to resume the
program when power is restored. It will continue in the same step is was in when the power failed. If the
step was time based, such as a Waitfor or a Setpoint step, all timers are reset to zero and the Synergy
Controller resumes the profile at the beginning of the step.
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11.0 EVENTS SCREEN ﬁ@' 7 | Bz | =5 | iv] 00

SETUP| MAINT | COMM | PROG | RUNJ | EVENTSEGRAPH| MAIN

The Events Screen provides access to the controller’s Inputs and Outputs.

Events Scresn [ Events Screen

The Events Screen contains the folders for six
Event status folders including the Event Output
folder. These folders are as follows:

j 3 Events Outputs
Event Outputs uuT Digital Cutputs UUT Temperatures
Temperatures Digital Outputs

e et

F 7] [F

Digital Inputs High Res Analog  Low Res Analog

Digital Inputs
High Resolution Analog Inputs
Low Resolution Analog Inputs

* & 6 & o o

Charnber Off 469.8C 79T

11.1 Event Outputs

All Synergy Controllers provide the option to control none users on/off outputs called Event Outputs or
Events. These Events can be controlled both in steady state mode and when running programs. In
some cases all of the Event Outputs are available for customer applications and in some cases one or
more Event Outputs are assigned to factory installed features like humidity channel control, GN2
Purge or Chamber Light. For example, test engineers can use these Event Outputs to enable/disable
power to the Unit-Under-Test (UUT) for certain portions of a profile, enable LN2 solenoids or operate
some special test equipment.

Each Event Output can be controlled while the chamber is running in manual mode or
programmatically from the program. See the Programming Section 9.0 of this manual for additional
information regarding the Setpoint Step. The On/Off state of each Event can be monitored in the
Events\Event Output folder. The LED is red when the event is On and gray when it is Off.

Events - tvancuralz ' Event Outputs
re o i'l,Event Outputs) In the Manual (Steady State) mode, Events 1
Back Apply thru 9, the Drier, and LEV 2 can be switched On

and Off. When Event 1 thru 9 is pressed, a

'é'iteetrz';g:ﬁt” éﬁtc?_lntgmlcheck e checkmark appears in the box. Press Apply to
e S YEU e al apply the state of each Event check box to the
' outputs. .

e |:| Ewvent 1 e |:| Purge o D Event ¥
Select All and Unselect All buttons are
@ M HotBox @ [ wfroown @ [ Evert s provided for Events 1 thru 9.

| Light | Event & Event 9 .
0 D - 0 D il e D e In the Run Mode, this screen serves as a status
screen. The LED indicators turn red when the
150.3C  S0.0C Event is On and grey when the Event is Off.

&larrn, Internal Comm
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11.1.1 Event Outputs Setup

Sefup - tvancural2

* |'|,Event Screen Sebup
Back
Dizplay Humid Y -
Event 1 Mame Event 1
Event 2 Mame Hot Box
Ewent 3 Mame Light
Event 4 Name Furge EI

Description: Help is nok awvailable For Ehis item.

159,3C 50.0C

11.1.2 Humidity Channel Event Outputs

= Eyents Screen

3:34:57 Ph

4 v i'l,E'-.fent Qbputs)

Back apply

This screen allows wou ko turn on
and of f external outputs, Check
any outputs thak wou wank on,

0 l: Event £ 0 D Event 5
0 l: Event 3 o D Event &

Steady State

Select lUnselect
all all

() [ Use Drier
@ [Levz
@ [JotiiTem

158.0F 40,4 %

Use Drier

The Event Screen Setup Folder is used to

Event Screen Setup

configure the Event Outputs Screen as follows:

1.
2.

The Humidity Channel Event Outputs are:

Display Humidity Channel Event Outputs
Assign User friendly Event names to
each Event Output. See Section 6 for
more details.

The User Drier feature is used to change the dehumidification method. The Chamber defaults to

Dehumidify Coil. Select the Use Drier method to achieve very low humidity.

The Use Drier mode is controlled by the settings in each Setpoint Step while the chamber is running a
program. To monitor the On/Off state of the Drier, go to the Events\Event Output folder and observe
the LED indicator next to the Use Drier label. The light is red when the drier is active, gray when it is
inactive. To change the default dehumidification method for steady state operation go to the LEV1
folder under Setup\L-Values\LEV1 and select the desired default method: Drier or Dehumidify Coil.
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. LEV 2

LEV2 (Logic Event 2) controls the vacuum device. When enabled it activates the vacuum device even
if OT17 is set to Purge.

You may select the LEV 2 method while the chamber is running in manual mode or in the Add Step
Wizard using the Setpoint step. To monitor the On/Off state of LEV 2, go to the Events\Event Output
folder and observe the LED light next to the LEV 2 label. The lightis red when the LEV 2 is activate,
gray when inactivate. Note that the default LEV 2 setting is always off.

. OT11 TPM (Ambient Cooling Time Proportioning vs. On/Off Mode)

The OT11 TPM feature is used to change the Ambient Cooling Coil control mode. The chamber
defaults to On/Off control mode. When OT11 TPM is selected, the controller switches to the time
proportioning mode.

OT11 TPM can be monitored from within the Event Outputs folder. The setting can also be specified
for each Setpoint step. To monitor the state of the OT11 TPM setting, go to the Events\Event Output
folder and observe the LED indicator next to the OT11 TPM label. The light is red when the time
proportioning mode is active, gray when it is inactive. To change the default OT11 TPM setting for
Steady State mode, go to the OT11 folder under Setup\Special Functions\OT11 and select the desired
default method: On/Off Control Mode or Time Proportioning Control Mode.

11.1.3 Event Output Board Options

Tidal Engineering offers two types of event output boards: standard AC output (TE1151-6), and relay output
(TE1708-6). Each of these connects to the Olympic board or to the 2SM board with a 20 position ribbon
cable. Schematic diagrams and wiring instructions for these are included in the_Installation Section 17.0.

Triac Output Board, 6 Channel
P/N TE1151-6

e Control up to twelve (6) 3 Ampere AC loads

e 110-220VAC

e Each output can also drive an external Triac for
larger loads.

Relay Output Board, 6 Channel
P/N TE1708-6

e Control up to six (6) 3-Ampere AC loads,

e 110-220VAC.

e Each output is Form C with both a normally open
and normally closed contact.
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11.1.4 Event Output Board Connections

The event board connects interchangeably to either of two Synergy outputs, the 20-pin P6 connector on the
Olympic board or alternatively to the J5 connector on the 1SM 12 channel output board.

To connect the event board directly to the Synergy Controller:
1. Connect one end of the 20 pin cable to the 20 pin connector (J2) on the event output board.

2. Connect the other end of the 20 pin cable to the 20 pin connector on the back of the Synergy
Controller (P6). See the figure below.

Event Board Connected Directly to Synergy Controller
To connect the event board to the Synergy Controller via the 12 channel 1SM output board:

1. Connect one end of the 20 pin cable to the 20 pin connector (J2) on the event output board.
2. Connect the other end of the cable to the 20 pin connector (J5) on 12 channel 1SM output board.

Event Board Connected via 12 Channel 1SM Output Board
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Synergy Controller Event Setup Instructions
There are several ways to control the events on the Synergy Controller. You can control them locally
through the touch panel, through remote software such as the Synergy Manager software or within a
chamber profile. The instructions that follow describe how to test the event output board by operating the
Synergy Controller locally) from the touch screen) in Manual Mode.

Example 1: Turn on Events 2, 4 and 6.

2:10:11 PM

This screen allows wau ko kurn on
and off external outputs, Check,
any autputs thak wou wank an,

o |:| Ewvent 1 o Event ¢
0 Event 2 0 |:| Event 5
0 |:| Event 3 0 Event &

Steady State

1Ewent Oukpuks),

Select
all

nselect
&l

&) [ Use Drier
@ [ievz
@ [dortitem

26.0C 0.0%
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11.2 UUT Temperatures

The UUT Module (Unit-Under-Test) is a 16-channel thermocouple data acquisition unit. Developed to expand
the input capabilities of the Synergy Controller, the UUT module captures and logs data from the test. Up to
four modules can be attached to the Synergy Controller for a total of 64 thermocouple inputs. The UUT data
can optionally be logged and the log file may be used for analysis, graphing and reporting. The Synergy
Controller's UUT window, shown below, displays the temperature readings from the UUT module.

Events - tvancural? | UUT Temperatures
See Section 13.0 UUT Module (Unit Under Test)
Previous Data Acquisition for a more detailed discussion of

the UUT module and its capabilities.

Sensar | Temp I_

Sensor 1 1.00C Browse to the /Calibration/Input /UUT folder in the

Sensor 2 0.8C Setup screen to calibrate these inputs.

Sensar 3 0.7

Sensor 4 0.6

Sensor 5 0.5

Sensor & 0.4

Sensar ¥ 0.2

Sensor 5 0.1

Steady State 1539.3C 500 C

11.3 Digital Outputs

= Events Screen Digital Outputs
|'|,Digita| Outputs) The Digital Outputs Screen displays the status of

the 32 Digital Outputs of the controller. LEDs
indicate the status of each output.

@ @ Lowal @ Vacuum ' Ambient

@ Hial @ Cascade @ veptBC O PIDHumd + Grey LED: Output Off (On/Off type)

U PIDH @ pone @ Event 1 @ Hial Red LED: Off

@ BoostH @ pone @ Eventz @ DHmCail ¢ Re 'OUtPUt on (OnQ 'type)

@ LowCmp @ None @ Everks @ Drier ¢ Yellow LED: Time (Proportioning Type)

@ Hicomp @ Mone D Event4 @ WickPan _ _ o

O pIDC @ Nons @ Everts @ Evert 23 The information bar at the bottom indicates the

@ Fulc @ None @ Events @ Event 24 output designation and the status of the selected

Selected Output [T B 12a, Out 1, ONJoFF, on output.

Steady State 158.0F 49.4 %

The Digital Outputs window displays the on/off/time proportioning states of the controller’s digital outputs.
These outputs control the chamber’s devices such as compressors and heaters. This screen also displays
the event states, alarm states and the percent heating and cooling requested from the heating and cooling
devices.

Additional information concerning each output is displayed in the text box at the bottom of the screen when
the output is selected. The text box displays the output designation numbers(s) and the status of the output.

Percentage output values between 101 and 199 indicate that an output is set to instantaneously mirror the
indicated output. For example, if an output’s time proportioning value is 112% then it is mirroring output 12.
Percentage outputs between 201 and 199 indicate that an output is the complement of the indicated output.
For example, if an output’s time proportioning value is 218% the output is instantaneously the opposite of
output 18.

Synergy Controller Technical Manual, Revision H ] Page 143



Information on the Selected Output is displayed in the text box at the bottom of the screen. Highlight an item
(Fan, HiAl, PIDH...) by pressing the output label and view the selected output properties below: for example
“1: B12a, Out 1, On/Off, On”

The output information is displayed in the following format: “Al : A2, A3, A4, A5”

Where:

. Al: The location of the output as displayed on the screen 1-31 moving up to down, left to right.

. A2: The output board the device is connected to. The boards are referred to as 12a for the 12 output
board, 6a and 6b for sequential 6 output boards. The terms 12a, 6a, 6b correspond to the traditional
method of labeling these boards 1SM, 2SM and 3SM, respectively.

. A3: The output the highlighted device uses on the board specified above.

. A4: The output type, such as On/Off or Time Proportioning.

. A5: The current state of the output: On, Off or percent output (for example: 22%)

Chamber Output Mapping
The Synergy Controller supports multiple chambers types. Each chamber type has q unique device output
mapping. For example, Output 1 drives the chamber fan on Temp-Humidity and Temp-Only chambers. In

Temp-Temp chambers Output 10 drives the fan device.

The output maps for each chamber type are listed in Section 15 .

11.4 Digital Inputs

The Digital Input Screen displays the status of inputs from up to 16 switch closures. Waitfor steps can be
programmed to wait for a digital input state before it continues the program.

The Digital Inputs are located on connectors P1 and P3 on the Olympic board. See Section 17.0. Pin 1 on
P1is ground. Pins 3 — 12 correspond to Digital Inputs 1 to 10. Digital Input 9 (Pin 11) is a TempGard Alarm
on chambers that have a TempGard alarm. If the chamber does not have a TempGard alarm, Input 9 must
be shorted to ground (pin 1). Use the Olympic Board Diagram in Section 17.0 as a reference guide.

: i |'|,Digita| Tnputs) LEDs show status of the controller’s 16 Digital
Inputs.
9 Input 1 @ Tnput 9 ¢ GreyLED: Input Off
@ Input 2 @ Input 10 ¢ RedLED: InputOn
@ Input 3 2 Input 11
@ Input 4 @ Input 12
@ Input s @ Input 13
@ Input & 2 Input 14
@ Input 7 2 Input 15
@ Input & 2 Input 16

Example Digital Input Application

To turn on a test device in the middle of a test, the test engineer wants to wait for the device to finish
powering up before continuing with the program. To achieve this, he uses both Events and Digital Inputs.
First he uses Event 1 to drive the test unit power supply. Next he waits for the Digital Input 1 to signal the
unit under test to continue the program. The advantage of the Waitfor in this application is that it doesn’t
matter how long the startup process takes, it could take 1, 5 or 10 minutes or be different each time.
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11.5 High Resolution Analog Inputs

vents Screen

34342 PM

|'|,Hi|;|h Res Analog),

Analog 1 (valks)
Analog 2 (valts)
Analog 3 (valks)
Analog 4 (volks)

Charnber Off

Analog Inpuk | Raw Reading, Scaled
RTD 1 {ohms) 270,540, 468,534
RTD 2 {ohms) 100,680, 1.742

0,004, 0.0z0

2,501, 50.024
10,028, 200.556
2,501, 50.0z2

465.8C 0.2 %

High Resolution Analog input Screen monitors the signals from process sensors or machine monitors. The

* 6 6 O 0o

High Resolution Analog Inputs

RTD 1
RTD 2
Analog 1 (Volts)
Analog 2 (Volts)
Analog 3 (Volts)
Analog 4 (Volts)

Synergy Controller displays both the Raw Reading (Volts) and the Scaled value.

Browse to the /Calibration/Input/High Res folder in the Setup screen to set the scaling for these inputs.

11.6 Low Resolution Analog Inputs

Events Screen

: |'|,L|:|w Res Analog),

Analog Inpuk

| Raw Reading, Scaled

Analog 1 (Yolks)
Analog 2 (Yalks)
Analog 3 (Yalts)
Analog 4 (Yalts)
Analog 5 (Yalks)
Analog & (Yalks)
Analog 7 (Yolks)
Analog & (Wolks)

Charnber Off

0.137, 0,137
0.13z, 0,132
0127, 0127
n.1zz, o.1z2
0.117, 0.117
0,107, 0,107
0,095, 0.098
0.095, 0.095

465.8C 0.2 %

Low Resolution Analog input Screen monitors the signals from process sensors or machine monitors. The

® & & & 6 O 0o

Low Resolution Analog Inputs

Analog 1 (Volts)
Analog 2 (Volts)
Analog 3 (Volts)
Analog 4 (Volts)
Analog 5 (Volts)
Analog 6 (Volts)
Analog 7 (Volts)
Analog 8 (Volts)

Synergy Controller displays both the Raw Reading (Volts) and the Scaled value.

Browse to the /Calibration/Input /Low Res folder in the Setup screen to set the scaling for these inputs.
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2k
120 GRAPH SCREEN =¥

4 | &%

SETUP| MAINT| COMM

25 | I | @@

PROG | RUN El

Steady Stafe 158.0F 49,4 %

12.1 Temperature / Humidity / Air

= Graph Screen 3.

I

Temperature

-Ackuals
[ air Temp oK
= Hurmidiky
Zancel
rSelpoints
— || Temperature __D Air Temp

—— |%*| Hurmidity

10:45:58 FM

| |'|,Gra|:uh Settings)

CH1 Low -75.00 la
CH1 High 175.00

CH1 Cascade Low -102.00

CH1 Cascade High 202.00

CH2 Low =1.00

CHZ High 101.00

CH3 Low -1.00

CH3 High 101.00

Graph Time 5 minutes EI

Description: The Channel 1 low range to display
on the graph. Changing this value will not take
|r effect unkil the Controller is rebooted,

RunningLine2. Time: 0:00:45

30.3C 303%
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Graph Screen

Touch the screen to adjust the graph settings. Line
colors are defined in the screen below.

The settings for the Graph can be changed from
the Graph Settings folder in the Setup Screen.

Graph Options

Select the individual checkboxes to display

specified graph lines.

. Temperature — displays the air temperature
inside the chamber.

. Humidity — displays the humidity inside the
chamber.

When the cascade control is enabled the graph

features map as follows:

. Temperature - displays the temperature of
the Unit-Under-Test in the chamber.

. Humidity - displays the humidity inside the
chamber.

. Air Temperature - displays the air
temperature inside the chamber
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13.0 MAIN SCREEN T f %@ 2| I | oo | [EE -

SETUP| MAINT| COMM | PROG | RUN |EVENTS| GRAP MAIN

The Synergy Controller can run complex programs as described in the previous sections. In addition, it can
also operate at steady state conditions, i.e. manual operation. This section explains the screens and
procedures that are used to quickly setup and run your chamber at steady state conditions.

The Main screen can be customized in a variety of ways. This section covers Main screen configuration
options for:

Process Graph Option

e Channel text size

e Chamber light button options.

e Sensor displays for additional test variables.

13.1 Steady State Operation

The MAIN screen opens when the controller is powered-up. Steady state set points are accessed from this
screen. The chamber can also be turned On and Off from this screen.

13.1.1 Entering a set point

Main - Iy TBERECEE] Press the MAIN Navigation Screen button.

ST SRR ¢ Press the Setpoint text entry box for

gzitnt I 105.5C Channel 1 to enter a setpoint. The keypad

screen appears as shown below.

Ackual

+ Enter setpoints for the other channels or
set them off with the Chan Off radio button as
required.

Steady State 110.0C  105.5C

_ The keypad shows the Valid Range and the
Channel 1 Setpoint Present Value for the setpoint.

Valid Range;  -328  to 932  DedgreesF
. Select Chan On.

Present Value 125.6 @ chanon ¢ Enter the New Value. Press Accept
Mew Yal | Chan Off : . -
Eteliis 150 () Chen The Main screen will appear with your new
setpoint.

1 2 3 4 Clear

Important Note

5 & 7 8 Cancel Channel 1 is the primary channel and must always
be on when the chamber is on. The Synergy
9 | 0 | . = Accept Controller will turn off Channel 2 if Channel 1 is

turned off. You can however turn off Channel 2 (for
example Humidity). To turn off channel 2, select
the Chan Off option.
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http://172.16.10.87/Main.map

Zhan,

Set
Paink

Ackual

Main - b

1-Temp, C ——— # Chan. 2 - Temp, & ——

[ 110.0C i
| 110.0C

Ackual

| 105.5C

Steady

13.2

State 110,02  105,5C

Main Screen Setup

The Process Graph is optional

The size of the channel text can be adjusted.

Press the MAIN Navigation Screen button.
+ Press the on/off button to toggle the
chamber state. The current state of the
chamber is indicated by the LED indicator
above the on/off button.

D Gray indicates that the chamber is Off.

Green indicates that the chamber is On

A chamber light button can be displayed to control an Event assigned to the chamber light.
Additional sensor values can be arranged on the Main screen to show additional test variables.

13.2.1 Main Screen Graph Setup
The Main Screen can display a small graph of the process and set point data.

Main Screen
-Ackuals
. : ; (9] 4
: Humid. Chan 2
Cancel

r setpoinks
—— |+ Temp. Chan 1 __|:| &ir Termp

— [+ Humid. Chan 2

Press the MAIN Navigation Screen button. To
modify the data displayed on the graph press on
the graph. The graph settings window will open
with the following graph data selection options:

Actuals (process data)
. Temperature Actual
. Humidity Actual
. Air Temperature Actual (Cascade)

Setpoints
. Temperature Setpoint
. Humidity Setpoint
. Air Temperature Setpoint (Cascade)

The time scale and vertical axes are configurable from the Graph Settings folder on the Setup screen. In
addition, the Graph can be switched off to allow room for larger channel values or additional Display Sensor

points.

A larger full-screen version of the graph is always available on the Graph Screen. For more information on
the graph screen see Section 12.0 Graph Screen.

Note: Cascade enabled chambers provide additional options on the Main screen for viewing the two process
variables associated with the Cascade controlled temperature channel. The channel data toggles between
the product temperature and the air temperature for a cascade channel when the Actual (process) variable is
pressed. For more information see Section 14.0 Cascade Temperature Control.
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13.2.2 Chamber Light

The chamber light can be assigned to an Event output and displayed on the MAIN screen as shown below.
Tapping the Chamber Light Icon will change the state of the Event.

Main - b

Steady State

13.2.3 Channel Text

etup - endurod 7:07:39 PM y |

110.0C  105.5C

-Chan. 1 - Temp, © — -Chan. 2 - Temp, © — - -

S eEheinE @ SEEDOinE o~ |'|,r~'1a|n Screen SetuplChamber Light),

1 1 0 0 h 1 0 5 5 Chamber Light Event Event &
. =l . Disable when Chamber Off s
Temp. C | Temp. C
Actual o | | Actual
G Descripbion: Sek this parameter to the Event
1 0 5 5 - _ Cutput that is wired ko the chamber light, Set ko
N [ Maone to disable this Feature.
Change |

Chamber Off 48.4 C

Three Channel text size options are available for the MAIN screen as shown below.

Large Display Channel Text

Medium Display Channel Text

Main Screen

-Chan. 1 - Temp. C

1:17:34 PM

Setpaint

Temp. C

50.0

Actual

Charnber Off

Small Display Channel Text

1:11:59 PM
richan. 1 - Temp, © —
Sebpoink @
|
50.0( ¢
Temp. C i
Actual i - ;
Charnber Off 48.9C

48,5 C

Small Display Channel Text with Graph

Chan. 1 - Temp, © ——

Sek

Poink | 500 C @

vl [ | O
|I’Q*Ii

Charnber Off
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48,5 C

Main Screen 12:53:23PM 2

Chan. 1 - Temp. C ——

= 500 C

Paint

s [N

Chan. 1 - Temp. C ———

= 5000

Paint

s RN

O

Charmber Off

48.6 C
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13.2.3 Sensor Displays

Additional sensor values can be displayed on the Main screen for UUT test and other variables.

Up to 8 Sensor Displays can be shown on the Main screen as shown below:

Setup Screen

2:54:42 PM

& |'|,Main Screen Setup)

Setup - enduro4

7:37:49 PM

Back

“ |'|,Main Screen Setupl3ensor Displaysial

Main Screen

Lawauk

[ ]

Sensar Displays

Charmber Off

48.6 C

Chamber Light

Sensor Display
Sensor Select
Sensar Label

Enabled
110
Feturn Temp.

Descripkion: Sek the Sensor Display parameter ko
Enabled ko shiow Ehe sensor value on the Main
Screen okherwise set it o Disabled,

Chamber Off 48.4 C

Up to 8 Sensors

Medium Display Channel Text

Main Screen

1:14:31 PM

1:11:59PM  H

Chan, 1 - Temp, © ——— richan. 1 - Temp, T —
Ret : Ret
= [ 500C | @ [ [ 485]||||=em @ [ T 485
LT
ot [ | O [ 47.9 50.0| o| % T 480
be 22 I LT | uuT |
} 48'5 v | Temp. 47-9 TEI'T'I : C o | Temp, 4'8.0
¥ e
RTDZ | Sl [t | Actual L I_"“
479 E F‘EIum 0 0 - pglum 0 0
| |
i Off i = 50.0
Charnber Off 48,5 C Charnber Off 48,5 C
Mait Screen
Chan. 1 - Temp, © —— ™ Sensor 6
SEt @ eLLrm
2o [ 5009 [ [ 485 o ]
Actual - Sensor 3 E
ensor
be 22 LT
: I 48.57.
Sensor 4
RTDZ |T9‘ =T 2 Sensor 9
ERF. Sensor 5 Sensor 10
[ Of E
Charnber Off 48,5 C
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14.0 DATA ACQUISITION AND LOGGING
The Synergy Controller combines the functions of a chamber controller and a data logger. The Synergy
Controller’s built in data logger is key to many powerful features.

This section explains the Synergy Controller's Logging system features and applications.

Synergy Controllers capture a variety of data and “Deliver” it in multiple formats and protocols as represented
in the figure below:

Synergy ;
Log Data Controller/Logger Deliver Results The logging system captures alarms and
B8 chamber control performance data as well

as UUT Thermocouple data:

o — Alarms
- Profile Test data
. ek |
Profile Data Printer
-
UUT Data HISTORY a &=
Flash Drive

UUT Data Acquisition
Chamber control performance
5
PVandsp | (e mns ) ‘
PID Varlables

Other Sensors
FTP
Server

© 2013 Tidal Engineering Corporation

——

i

And “Delivers” these results

Network Plotting to Color Printers
USB Flash Drive

Synergy Server

FTP Server

E-Mail of CSV logs and PDF plots

Virtual
Sensors

o

E-Mail
14.1 Data Logging Setup

The logging system is controlled by a number of parameters arranged in a set of folders in the
Setup Screen as shown below.

Setup - LabviewTest3a 007 The Synergy Controller’'s logging system is fully
programmable and is configured from the following
& II'.L':"El'JinElI'. four sub-folders in the Logging folder of the Setup
Back screen as shown below and at left.
Setup
Options
- : : Profiles
Setup Cpkions Profiles Data
Note that the last two folders in this Logging folder
are used to monitor the logging Status and control
the clearing and delivery of the log files.
[rata Status Actions Status
Steady State S0.5C 33.0% | Actions
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0:26:46 PM M| \Logging\Setup Folder Parameters

Enable Logging Enables and Disables logger.
Note that the logger will always capture message
records even if logging is Disabled.

Enab.le bECigIs e For example: alarms, profile start/stop, etc.
Logging Interval (sec) 2

Log File Size (MB) 1.40 Logging Interval (Sec) this parameter sets the
Log When Chamber Off s interval between log entries in seconds.

Pl G Gy Log File Size (MB) Maximum log file size.
Descripbion: The 'Enable Logging’ Feature N h h he log fi h his limit th
controls data logging. It doesn't effect data in ote that when the log file reaches t ',S imit the
the log file. logger can be programed to stop logging or delete
Change the oldest records. See the Options folder.

Steady State a0.5C 33.0%

Log When Chamber Off Set this parameter to Yes
to log when the chamber is Off otherwise interval
logging will not occur when the chamber is off.

el ] \Logging\Options Parameters

i L

Log Full Behavior The controller can be
programmed to stop logging or overwrite the oldest
records when log file size reaches the

Log File Size limit.

Enable Usage Warning parameter controls
whether a warning dialog is generated when the
Full Warning Percentage level is reached.

_‘-_,‘ _"'-_,‘
| Full Warning Percentage parameter sets the

Usage Warning percentage.

Profiles

Daka Skakus Ackions
Steady State E05C  33.0 % Profile Storage Warning Level_ The controller can
¢ be programed to display a warning when the
9:29:01 FM Ell  number of profiles exceeds this level. Set to 0 to
disable this feature.
Profile Auto-Remove Level The controller will
Log Full Behavior Crverwrite automatically remove the oldest records when
Enable Usage Warning MO number of test results profiles exceeds this level.
Full WWarning at % Q0,00
Profile Storage Warning Level 100
Profile Auto-Remove Level 0

Description: The 'Log Full Behavior selecks what
action ko take when the log file is full, Options
are Cryerwrite or Sktop Logging.

Zhange

Steady State a0.5C  33.0%
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92940 P

|'|,Lnu;|ginu;|'l,P'ru:uFiIes'l,
Back

[

Deliver Test
Resulks

Plat Setup

Cipkions

Steady State a0.5C 33.0%

Yes
Charnber-Profile

Log Each Profile
Profile Marme Format

Description: Set “Log Each Profile® to Yes ko
recard and save a separate log file For each kesk
named with Profile and the stark date and kime,
Required For network plotting Features,

Steady State a0.5C 33.0%

Zhange

Synergy Controller Technical Manual, Revision H

\Logging\Profiles

Log Each Profile This parameter enables profile
logging. Enable this parameter to log individual
profiles so they can be delivered thru the network;
i.e. via e-mail, to network printers, to the Synergy
and FTP Servers, as well as via download from the
front mounted USB port with a USB flash drive.

Profile Naming Format Selects either the Profile
file name format or the Chamber -Profile file name
format.

Note that time and date information is always
included in the Profile file name so that each profile
log can be uniquely identified.

Profile Name example:
LabviewTest3a 10-01-2013 22.46.26.txt

Chamber Name -Profile Name example:
thl-LabviewTest3a 10-01-2013 22.46.26.txt

Where thl is the chamber name and
LabviewTest3a is the test profile (program) name.
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14.1.1 “Deliver Test Results” Automatic Test Data Delivery
See Appendix 19 for more information

Setup - LabviewTest3a el ]l  \Logging\Profiles\Deliver Test Results

The controller can be set to automatically deliver
test results in chart (plot) and Log format thru the
network as follows:

Deliver Test Log to e-mail
Deliver Test Plot to Printer

Stions Plot Setup Deliver Plot to e-mail
Deliver Test Log to Synergy Server
Deliver Test Plot to Synergy Server
Set each parameter to enable one or more of these
five automatic test data delivery methods.
Steady State S0.5C 33.0%

Deliver Test Log o e-mail Yes
Deliver Test Plot to Printer Mo
Deliver Test Plot to e-mail Yes

Deliver Test Log to Synergy Server fes
Deliver Test Plot to Synergy Server fes

Descripbion: Help is nok available For Ehis item.

Zhange

Steady State a0.aC 330 %

Set the Plot formatting for each channel and the Plot Time scale as shown below. See Application Note 90
for detailed plot setup options. http://www.tidaleng.com/appnotes/SCAP90.pdf

Setup - LabviewTest3a 9:31:49 P [ - LabviewTest3a 03124 P ;
‘ |'|,Lnu;|ginu;|'l,F'ru:uFiIes'l, i Logaging ProfilesiPlot Setup!
Back H
e W o Chatimel 1 Act.Deyw,PID
Channe! 2 Off
Charnel 3 Off
Options Deliver Tesk Channe| 4 Off
Restits Plot Timescale Realtime
Description: Select the platking options far
'‘Channel 1' From the options in the lisk; OFF, Act,
Devw, and PID. Ack is the PY, Dev is the Deviation
Chande | |jmits and PID are the Heat and Cool variables. .
Steady State S0.5C 33.0% |]Steady State S0.5C  33.0%
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Open the \Logging\Data Folder in the Setup Screen and adjust the Enable/Disable value for all the data
arameters.

%/|  Setup - LabviewTestas
4 |1Lnggin';|1 & |'I,Lngging'l,Data'|,
Back Back
N — ~— I

Setup Cptions Prafiles Channel Setpoints  Channel Deviation

Skatus Actions Cascade i“hannel PIDs LUT Yalues EI
Steady State 50.5C 33.0% ]Steady State 0.5 C  33.0 %

The controllers Channel Readings (PV) and Set Points (SP) can be enabled individually as required.
' Setup - LabviewTest33 9:34:21 PM 5

|'I,L-:ngging'l,Data'l,ChanneI Readings!, |'I,L-:ngging'l,Data'l,ChanneI Setpoints,

CH1 actual Enablz CH1 Setpaint Enablz

CH2 actual Disabla CHZ Setpoint Disabla

CH3 actual Disable CH3 Setpaoint Disable

CH4 Actual Disable CH4 Setpaint Disable
Description: The 'CH1 Actual' Feature is used ko Description: The 'CH1 Setpoint' Feature is used
enable data loaging For channel 1 actual ko enable data logging For channel 1 setpaoint
temperature values, temperature values,

Zhange Zhange
Steady State S0.5C 33.0% |Steady State S0.5C  33.0%

The Channel Deviation Limits and Cascade Control variables for each channel can be enabled as required.
The Deviation Limits provide a visual reference for the test specification limits. See
Setup\Calibration\Channel n

Setup - LabviewTest3a

* |'|,Lcngging'l,Data'l,ChanneI Deviakion!,
Back i
CH1 Deviation Alarms Enable CH1 Actual Enable | a
CH2 Deviation Alarms Disable CH2 Actual Disable
CH3 Deviation Alarms Disable CH3 Actual Disable
CH4 Deviation alarms Disable CH4 Actual Disable o
CH1 Setpoint Enahle Rd
Description: Help is nok available For Ehis item. Description: Enable the 'Cascade CH1 Actual’

parameter if you want ko log the air temperature
while in cascade mode.

Change

Steady State 50.5C 33.0% |Steady State S0.5C 33.0%
The Heat and Cool Variable s and Constants for each channel can be logged to help with tuning.
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Sefup - LabviewTest3a 03827 PM ;

|\,Lngging'l,Data'l,ChanneI PIDs\PID CH1Heak) LoggingiDatalChannel PIDsPID CH1Heatk)

PID Qutput Enahle la|l|Rate Band Disahle o]
Proportional Band Dizable Pri Dizable

Reset Disable ' In Disable e
Rate Dizable ~ 1|Cn Dizable

Cycle Time Dizable * ||| Error Dizable

Description: Help is nok available For Ehis item. Description: Help is nok available For Ehis item.
Zhange Zhange
Steady State S0.5C 33.0% |Steady State S0.5C  33.0%

UUT Thermocouple sensors (up to 64) and the High Resolution Analog inputs can be logged.

Setup - LabviewTest3a 94029 P o | Setup - LabviewTest3a 9:41:11 P ;
* |'|,Lngging'l,Data'l,LlLlT Yalues) E |'|,L-:ugging'l,Data'l,High Res Analog),
Back
UUT 1 Enable lalllRTD 1 Enable | a
LT 2 Disable RTD 2 Enable
LT 3 Disable Analog 1 Dizable
LT 4 Dizable M Analog 2 Dizable -
LT 5 Dizable l‘_'_] Analog 3 Dizable l‘_'_]
Description: The 'JUT' parameter controls JT Description: Enables logging this High Fes Input
(Unit Under Test) module temperature data
logging.
s Zhange
Steady State S0.5C 33.0% |Steady State S0.5C  33.0%

Low Resolution Analog inputs on the full sized controllers which are typically used to monitor compressor
ressures can be logged.

9:42:01 PM |

|'|,L-:ugging'l,Data'l,Lu:-w Res Analog),

Analog 1 Dizable [
analog 2 Disable
Analog 3 Disablea
dnalog 4 Disable o
Analng 5 Dizable [:_I

Description: Enables logging khis Law Res Inpuk

Zhange

Steady State 0.5 C  33.0%

Digital Inputs and PWM outputs can be logged.
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Setup - LabviewTest3s 0:43:28 PM M|
* |1Lngging'l,Data'l,F‘WMs'l,
Hack
Disable e | Enable | a
Dizahle Pt 2 Dizahle
Dizable Pt 2 Dizable
Dizable 1| P 4 Dizable -
Disable * || PWir 5 Disable -
Descripbion: Enables logging the skate of this Description: Help is nok available For Ehis item.
Digital Input
Zhange
Steady State 50.5C 33.0% ]Steady State S05C 33.0%

Logging Actions

The Logging Actions screen lists the test results stored on the controller and provides a set of actions that
can be performed on them:

0:45:11 P |

4 |'I.LDl;|l;|il'll;|'l. 4@ |'|,L-:ugging'l,.ﬁ.|:ti|:uns'l,

Back

_— Actoni |EXPortlogteUse Erale
Export Log ko LISE
*HISTORY [E-Mail Log

Setup Options Profiles CHAMBER. T|Copy Log ko FTP
CHAMBER. T[Clear Log
“HAMBER. T|Plot Log ko Prinker

—— —— CHAMBER T|E-Mail PDF Plat 5.52
“HAMEBER, T[Delete all Profile Logs 9,53
“HAMBER. T|Upoad ko SynServer h3.54
" CHAMBER THL-LABYIEWTEST3 08-05-2013 09.57.55
chions
Das Skoki CHAMEER TH1-LABYIEWTESTS 08-05-2013 10.01.56 El
Steady State S0.5C 33.0% |Steady State 50.5C 330 %

Logging Status

The Logging Status screen provides information about the History Log file (continuous) and the current
rofile log if there is one.

3:44:40PM |

rLog File Setkings —————— rProfile Log File Settings
Logging is Enabled Loaging is Disabled

Log File Size: 1.4MB Log File Size: A

Log File Used: 1.512ME Log File Used:kj A

Interval (sec); 2 Inkerval (seciMNin
Encryption is Disabled Encryption is Mg

Log when Chamber OFf: ¥es  |[Log when Chamber CFF: hfa

Steady State a0.5C 33.0%
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14.1.2 Profile Logging

As described earlier, one of the significant Synergy Controller logging system features introduced in version
3.0.x is “Profile Logging”; i.e. the ability to log each test separately and create a uniquely identifiable test
results file. Many of the latest Synergy Controller innovations utilize this capability.

These features include:
e E-Mail Delivery, (see Application note

Setup for Automatic E-Mails

Setup - Labvigws

2:54:10 P o]

|'|,L-:ugging'l,Pru:uFiIes'l,0pI:iu:uns'l,

Log Each Profile Yes
Profile Marme Format Charmber-Profile

Descripbion: Sek "Log Each Profile® ko Yes ko
record and save a separate log file For each test

named with Profile and the skark date and kime,
Change Required For network platking Features,
Charmber Off -133.0C 0.0 %

2:58:30PM  A|

| LogaingProfilesiDeliver Test Resulks),

Deliver Test Log to e-mail Mo
Deliver Test Plot to Printer Mo
Deliver Test Plot to e-mail Mo

Deliver Test Log to Synergy Server fes
Deliver Test Plot to Synergy Server fes

Description: Help is nok awvailable For Ehis item.

Change

Synergy Controller Technical Manual, Revision H

Charmber Off -133.0C 0.0 %

Network Plotting / Printing, (see Application note
Synergy Server, (see Application note 99
FTP, (see Application note

USB Flash Drive Export, (see Application note

To E-Mail profile logs automatically, first set the
Logging system to Log Each Profile.

Then select the Profile Name Format to set the
naming convention for the profile log file.

Note: See Synergy Controller AppNote 90 - Synergy

Controller Network Printing Feature for additional
setup information

Then set the Deliver Test Results options.
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14.1.3 Logging Commands

The logging system can be setup from the touch screen as described in the previous Logging Setup section
of this application note. In addition, the logging system can also be setup and adjusted remotely, or with
command file (.CFG), or a Bar Code Macro file. The command syntax for the Logging system is as follows:

Command

Function

Example

CLEARHIST

Clear’s the History Log File

= clearhist 1

COPYHISTTOFTP 1

Copies the log database to the file “history.txt” in the
Controller's FTP directory.

= copyhisttoftp 1
File: history.txt

COPYHISTTOFTP 3
“name”

Copies the log database to the file “name.txt” in the
Controller's FTP directory.

= copyhisttoftp 3 “test”
File: test.txt

COPYHISTTOFTP 7
“name”

Copies the log database to the file “name_MM-DD-
YYYY.ixt" in the Controller's FTP directory.

= copyhisttoftp 7 “test”
File: test_07-09-2009.txt

COPYHISTTOFTP 15
“name”

Copies the log to the file in the controller's FTP
directory:
“name_MM-DD-YYYY_ HH.MM.SS.txt

= copyhisttoftp 7 “test”
File: test_07-09-
2009_02.20.05.txt

LOGGING_ENABLED

Enables/Disables Interval logging

= LOGGING_ENABLED
1

LOGGING_INTERVAL

Sets the Logging Interval in seconds

= LOGGING_INTERVAL
1

LOG_FILE_SIZE

Sets the Log file size in M Bytes.

=LOG_FILE_SIZE 1.4

LOG_WHILE_OFF

Controls whether the controller continues to log when
the chamber is off

= LOG_WHILE_OFF 0

LOG_CHn_ACT

Controls whether the controller logs the Channel n
Actual (Process Variable)

=LOG_CHL1 ACT 1

LOG_CHn_SP

Controls whether the controller logs the Channel n
Setpoint

=LOG _CH1 SP1

LOG_DEVALMS_CHn

Controls whether the controller logs the Channel n
Deviation Alarms

= LOG_DEVALMS_CH1
1

LOG_CHn_HEAT

Controls whether the controller logs the Channel n
Heat output

=LOG_CH1_HEAT 1

LOG_CHn_COOL

Controls whether the controller logs the Channel n Cool
output

=LOG_CH1_COOL 1

LOG_CH1_HEAT_PB

Controls whether the controller logs the Channel n
Heat Proportional Band constant

= LOG_CH1_HEAT_PB
1

LOG_CH1_COOL_PB

Controls whether the controller logs the Channel n Cool
Proportional Band constant.

= LOG_CH1_COOL_PB
1

LOG_LOW._n Controls whether the controller logs the nth Low Res =LOG_MACHINE1 0
Analog Input.

LOG_UUTn Controls whether the controller logs the nth UUT =LOG_UUT10
Module.

LOG_HIGH_n Controls whether the controller logs the nth High =LOG_HIGH_ 10
Resolution Analog Input.

LOG_TCn Controls whether the controller logs the nth =LOG TC11
Thermocouple Input.

LOG_TCnCJ Controls whether the controller logs the nth =LOG_TC1CJO

Thermocouple Cold Junction sensor.

LOG_OUTPUTS

Controls whether the controller logs the Outputs

=LOG_OUTPUTS 1

LOG _DIO n

Controls whether the controller logs Digital Input n

=LOG_OUTPUTS

Synergy Controller Technical Manual, Revision H

Page 159




14.2 Logging Applications
The Synergy Controller/Logger captures and delivers test data for test reports. In addition, the
Synergy Controller logging system is also useful for controller tuning and fault analysis.

14.2.1 Controller Tuning and Troubleshooting

The controller can chart control parameters to provide insight into the performance of PID tuning
and controller settings. The following section explains how to setup the logging system and run a
test to benchmark the system performance for analysis.

As an example, to setup the controller logging system to capture PID tuning information:

€ |1Lclgqin';|1

Clear History

Export Hiskary

&larmn, Internal Cornm 0.0c

Setup - LabviewTest3a 27017 P !

4 |1Lngqin9156tum

Back

Enable Logging Enabled
Logging Interval (sec) 10

Log File Size (WMBY 1.40
Lag When Chamber Off Yes

Cescription: The 'Enable Logging' Feature
controls data logging. I doesn't effect data in
the log File,

Go to the Setup Screen and open the
SETUP \Logging\Setup folder.

Enable Logging Set to Enabled

Logging Interval (sec) set the Logging
Interval to 10 Seconds.

Logging File Size (MB) set from 1.4 MB to
100MB (8MB Recommended).

Log When Chamber Off Set this parameter
to Yes if you want the logger to run all the
time. Note that Profile Logs will only be
generated when the chamber is on and a
profile is running. The Parameter only

Steady State 5 T - = applies to the History file; i.e. the
continuous log.
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* |'I,LDg|;|ing'l,Data'l,
Hack
ai _hannel Setpoints Cascade
e, L — e — L
Channel PIDs UUT Yalues High Res Analog EI

Alarm, Multiple Alarmms 0.0c

|'|,L|:|g|;|ing'l,Data'l,Channel Setpoints),
CH1 Setpaint Enable
CHZ Setpaint Enable
CH3 Setpoint Disable
Description

The '"CH1 Setpoint’ feature is used ko enable data
logging for channel 1 setpoint temper ature
valles,

Alarmn, Multiple Alarmms

Zhange

0.o0c

1:37:07 PM

Setup - LabviewTest3a

|'|,L|:ugging'l,Data'l,Channel PICs\PID CH1YCooly
FID Cutput Enable [a
Proportional Band Disable
Reset Disable
Rate Disable -
Cycle Time Dizable |i|

Description: Help is not available For Ehis ikem.

Zhange

Runninglinez2. Time: 0:01:21 05 10.7 %%

Synergy Controller Technical Manual, Revision H

Open the SETUP\Logging\Data\ Folder and
select Channel Readings.

Enable Channel 1 Actual and Channel 2
Actual (Select the item and press the
"Change" Button)

Channel 1 Setpoint Enable
Channel 2 Setpoint as required
Channel 3 Setpoint as required

Note that this folder may have up to four
Setpoints listed.

PID Output Enable PID Output Logging for
CH1, Cool and Heat folder.

These constants can optionally be logged
Proportional Band a PID Constant
Reset This is also a PID Constant

Once the logging settings are adjusted, run
the chamber with a representative profile
that includes the test conditions required for
the application.

Note that PID variables Cycle Time, Pn, In,

Dn and Error can also be logged but are not
required logged for tuning applications
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BTN " . exvor e ogfe 0. LSS

Flash drive from the SETUP\Logging\ Export

History Folder on the Setup screen.

To plot the test results, import the log file
| | into Excel and chart it or use the controller’s
plotting feature to generate a PDF plot or
Data Clear Histary send a plot directly to the printer.

Temp C

0.0c
Dtz D05/ 2012 VERSION_1_0_4_Bullanr
bivberuyraner et Pl oonl 65 OS=0R20LT 165,08
07 ML et Cycle
LI BENCHMASTER CHAMEER
Off Al = Of Sefpoint. —w=—ee- CHl et D = Ol o A =

Parcent FID

EcEereepiliccproze

R B
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ST S e
AT S
ST ER
AT S
SR AR
TR
SRTLLE
TTRILE
Lt
L
L
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TS e e
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L

SETRTT LT

Narme Signature; Date

Sruergai) Cprolier Potied: CA0 L0 1900610 worm, Ttalng 0w e [ e DI,
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14.3 Log File Format

The log file Comma Separated Variable (CSV) format consists of a Log File Header, one or more field

headers, interval records, and message records.

The Log File Header identifies the chamber, the software version, additional general information about the
chamber, the controller, the test, time and date, etc. These parameters are identified in the table below:

Parameters Example
Chamber Name: nano th 10
Application Version: 3.0.7 Build 893b
Help Version: 3.0.5

Operating System Version: 5.0.C

Olympic Version: Vv3.0.48

Serial Number: 12/1203

RunTime:

14:32 (hh:mm)

Chamber Definition:

Temp. , Humidity NANO -
NANO_TH_SCIREF_O1.cdf

Log Used: 22 of 1400 KB
IP Address http://172.16.10.99
Date, Time: 08/30/2013, 20:54:19

Note that the chamber name in the first parameter is setup in the screen shown

below:

etup - LabviewRampTH10 ™

3:149:11 PM

|'|,Cham|:uer Setup!,

Charmber Marne: Inaru:: th 10

Zhange Mame

Chamber Type;
ITemp. + Humidity MAKND - ANO_TH_SCIREF_01.cdf

Chamber Description
ITemp. + Humidity MAKND - MANO_TH_SCIREF_01.cdf

Restark
g Change Controller
Steady State 20.0C  100.0%

The header record identifies the field names. For example:

Date and Time, Record Type, Temperature Units, CH1 Actual, CH2 Actual, CH1

Synergy Controller Technical Manual, Revision H
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Heading field parameters

Parameters Value

Date and Time MM/DD/YYYY HH:MM:SS in 24 Hour time

Record Type | for Interval, M for Message

Temperature Units C or F for Centigrade of Fahrenheit

Data Headings CH1 Actual,CH2 Actual,CH1 Setpoint,CH2 Setpoint

Interval records consist of periodic samples of the enabled Data fields.

Example Interval Record

Date and Time Message
08/30/2013 12:46:14 || C 85.0 100.0 85.0 85.0
08/30/2013 12:47:14 || C 85.0 100.0 85.0 85.0
08/30/2013 12:48:14 || C 85.0 100.0 85.0 85.0

Message records are other records that are generated based on alarm conditions, profile start or stop, Bar
code scans, controller startup, etc. Message records recorded whether Logging is Enabled of not.

Example Message Record

Date and Time Message

08/30/2013 12:45:52 M C | 850 100.0 | 85.0 85.0 Stop Running Profile LVTH10.vpl

Here is an example of a log file with just Alarm records:

Log Header

Field Header
Message Records

—

—_—

T

Chamber Name:
BTRC
Application Version:
3.0.7 Build 893b
Help Version:
3.0.5
Operating System Version:
5.0.C
Olympic Version:
Vv3.0.48
Serial Number:
12/1203
RunTime:
06:15 (hh:zmm)
Chamber Definition:
Temp. , Humidity NANO - NANO_TH_SCIREF_01.cdf
Log Used:
0 of 1400 KB
IP Address:
http://172.16.10.99
Date, Time:
08/27/2013, 16:55:52

(c)2012 Tidal Engineering Corporation, www.tidaleng.com
Date and Time,Record Type,Temperature Units,CH1 Actual,CH2 Actual,CHl1 Setpoint,CH2 Setpoint

08/27/2013 16:54:39,M,C,500.0,100.0,500.0,30.0,Ch 1 High 500.00 C
08/27/2013 16:55:07,M,C,500.0,100.0,500.0,30.0,Ch 1 High 500.00 C
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Here is an example of a Profile log file with Interval and Message records. Note that the log file ends with
the “Stop Running Profile “ Message Record .

Chamber Name:
nano th 10
Application Version:
3.0.7 Build 893b
Help Version:
3.0.5
Operating System Version:
5.0.C
Olympic Version:
Vv3.0.48
Serial Number:
12/1203
RunTime:
14:31 (hh:mm)
Chamber Definition:
Temp.
Log Used:
22 of 1400 KB
IP Address:
http://172.16.10.99
Date, Time:
08/30/2013, 20:53:46

—

Log Header

(c)2012 Tidal Engineering Corporati

Field Header — .o and Time,Record Type, Temperatu

, Humidity NANO - NANO_TH_SCIREF_O1.cdf

on, www.tidaleng.com

re Units,CH1 Actual,CH2 Actual,CH1 Setpoint,CH2 Setpoint

Message Record 08/30/2013 12:39:50,M,C,30.0,100.0,30.0,25.0,Starting to Run Profile LabviewRampTH10.vpl
08/30/2013 12:40:14,1,C,30.0,100.0,30.0,25.0
08/30/2013 12:41:14,1,C,40.1,100.0,40.5,36.5
Interval 08/30/2013 12:42:14,1,C,67.6,100.0,68.0,66.5
Records 08/30/2013 12:43:14,1,C,85.0,100.0,85.0,85.0
08/30/2013 12:44:14,1,C,85.0,100.0,85.0,85.0
08/30/2013 12:45:14,1,C,85.0,100.0,85.0,85.0
Message Record 08/30/2013 12:45:52,M,C,85.0,100.0,85.0,85.0,Stop Running Profile LabviewRampTH10.vpl
| LABVIEWRAMPTH10 08-20-2012 12.39.50.log - Notepad |- ]
Eile Edit Format View Help
Chamber Name: -
nano th 10
Application Version:
3.0.7 Build 893b
Help version:
2.0.5
Operating System Version:
5.0.C
olympic version:
v3.0.48
Serial Number:
12/1203
RunTime:
14:31 (hh:mm)
Chamber Definition:
Temp. , Humidity MANO - NANO_TH_SCIREF_O1.cdf
Log Used:
22 of 1400 kB
IP Address:
http: [/1?2. 16.10.99
Date, Time:
08/30/2013, 20:53:46
(c)2012 Tidal Engineering Corporation, www.tidaleng.com
pate and Time,Record Type,Temperature Units,CH1 Actual,CH2 Actual,CHl Setpoint,CH2 Setpoint
08,/30,/2013 12:39:50,mM,C,30.0,100.0,30.0,25.0,5tarting to Run Profile LabviewrRampTH1O.vpl
08/30/2013 12:40:14,1,C,30.0,100.0,30.0,25.0
08/30/2013 12:41:14,1,¢,40.1,100.0,40.5,36.5
08/30/2013 12:42:14,1,¢,67.6,100.0,68.0,66.5
08/30/2013 12:43:14,1,C,85.0,100.0,85.0,85.0
08/30/2013 12:44:14,1,C,85.0,100.0,85.0,85.0
08/30/2013 12:45:14,1,C,85.0,100.0,85.0,85.0
08/30/2013 12:45:52,M,C,85.0,100.0,85.0,85.0,5top Running Profile LabviewRampTH10.vpl
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Here is an example of a History log file with Interval and Message records.
past the “Stop Running Profile “ Message Record .

Note that the log file continues

— Chamber Name:
nano th 10
Application Version:
3.0.7 Build 893b
Help Version:
3.0.5
Operating System Version:
5.0.C
Olympic Version:
Vv3.0.48
Serial Number:
12/1203
RunTime:
14:32 (hh:mm)
Chamber Definition:
Temp. , Humidity NANO - NANO_TH_SCIREF_01.cdf
Log Used:
22 of 1400 KB
IP Address:
http://172.16.10.99
Date, Time:
08/30/2013, 20:54:19

—_—

Log Header

(c)2012 Tidal Engineering Corporation, www.tidaleng.com

Date and Time,Record Type,Temperature Units,CH1 Actual,CH2 Actual,CHl1 Setpoint,CH2 Setpoint

Field Header {

Message Record

Interval
Records

Message Record

Interval
Records

—_
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08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013
08/30/2013

L 08/30/2013

12:39:50,M,C,30.0,100.0,30.0,25.0,Starting to Run Profile LabviewRampTH10.vpl

12:40:14,1,C,30.0,100.0,30.0,25.0
12:41:14,1,C,40.1,100.0,40.5,36.5

12:42:-14,1,C,67.6,100.0,68.0, 66.
12:43:14,1,C,85.0,100.0,85.0,85.0
12:44:14,1,C,85.0,100.0,85.0,85.0
12:45:14,1,C,85.0,100.0,85.0,85.0
12:45:52,m,C,85.0,100.0,85.0,85.0
12:46:14,1,C,85.0,100.0,85.0,85.0
12:47:14,1,C,85.0,100.0,85.0,85.0
12:48:14,1,C,85.0,100.0,85.0,85.0
12:49:14,1,C,85.0,100.0,85.0,85.0
12:50:14,1,C,85.0,100.0,85.0,85.0
12:51:14,1,C,85.0,100.0,85.0,85.0
12:52:14,1,C,85.0,100.0,85.0,85.0
12:53:14,1,C,85.0,100.0,85.0,85.0
12:54:14,1,C,85.0,100.0,85.0,85.0
12:55:14,1,C,85.0,100.0,85.0,85.0
12:56:14,1,C,85.0,100.0,85.0,85.0
12:57:14,1,C,85.0,100.0,85.0,85.0
12:58:14,1,C,85.0,100.0,85.0,85.0
12:59:14,1,C,85.0,100.0,85.0,85.0
13:00:14,1,C,85.0,100.0,85.0,85.0
13:01:14,1,C,85.0,100.0,85.0,85.0

a1

,Stop Running Profile LabviewRampTH10.vpl

| HISTORY Jog - Notepad

Ede Eda Foenat iew Help
Chamber mup

nano th 1
Applicat iM w-ers!an:

3.0.7 suild 893b
nr]p Version:

.5

'DP&P&E‘"I} Systes version:
O‘rympl-r. version:
srrh'l Nl.mhrr
Rumin‘e
14:37 (hhzem)
Chamber Definition:
L used:
D;l’ of 1400 B
TP Addrés
l'(p!_ lr? 16,14, 99
[Th 30 2\'}‘11 20:54:19

TesEp. , HUBTdITy WAND - MWANO_TH_SCIREF_O1. cdf

(c)2012 Tidal Engineering Corporation, www.tidaleng, com

Dateoa:!d T'ﬂg R@CQI’U 'zpe Tea\oeralwe :.;“(5 Anl Actual  £r2 actual Knl Secpoiet,Cwl SE[DSIﬂI\E

25.0.5tarting to fun Proflle LabyviewdampTH10, v
D 30 o, 240

bl
n

BEEE2IEEREE2EEEEEERERE2EREEEEE

i L5tap Running Profile LabviewRampTH1O. vpl
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en o i s £ B £ o P 5 2 i G e o i £ 0 £ 0 G B
00 A A A1 1 6 441 41 1A A 08 1 850 5 1 4
GQ‘GQQD@@UUQQUQQ}UQQQUQQHQQ@@*

o s 0 o D6 9 6 6 0 06 0 D D D 0 00 D £ 90 D 0 0 D6 08 0 b
N Y Y 8 N LA o AN In CA T
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14.4 UUT Thermocouple Data Acquisition Module Option

The UUT Module (Unit-Under-Test) is a 16-channel T-Type thermocouple data acquisition unit. Developed to
expand the input capabilities of the Synergy Controller, each UUT module allows system operators to
capture and log temperature data from the unit-under-test and other pertinent test temperatures. Up to four
modules can be attached to the Synergy Controller providing up to 64 T-Type thermocouple inputs. The
UUT data can optionally be logged and the log file may be used for analysis, graphing and reporting.

UUT Module Applications

The UUT module can be used to monitor and record multiple air temperatures and multiple product
temperatures. The controller can also control from any one of the UUT Sensor inputs.

UUT modules are particularly useful when testing products with a large thermal mass whose temperature is
slow to change. When used in conjunction with the Synergy Controller's Cascade control feature, the user
can program the chamber to ramp to temperature setpoints and Waitfor product temperature instead of the
chambers air temperature.

UUT Module
Events - tvancural? UUT Temperatures
fiouTT For UUT Modules 1 thru 8, the EVENTS\UUT
] LIRS | =l screen shows actual temperature readings of
Sensors 1 thru 8 for each UUT.
Sensar | Temp |
Sensor 1 190.6C Select UUT 1 thru UUT 8 with Next or Previous
Sensor 2 190.5C buttons.
Sensor 3 190.4 C
ek 19028 As mentioned above, these sensors may be
SEnsof. 3 1A logged. See Section 6.11 Setup: Loggin
Sensor 6 1900 C gged. : b: L0gging.
Sensor 7 1899 C
Sensar & 1897 C
&larmn, Internal Comm 150,00
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UUT Module Setup Procedure

This is the installation and setup procedure for one or more UUT (Unit-Under-Test) modules. If a UUT
module is already installed in your chamber, go to Step 9 in this Procedure for instructions for viewing your
thermocouple temperature readings on the Synergy Controller touch-screen. Refer to the UUT Module —
Board and Connector Layout Drawing at the end of this section.

UUT Module Specifications

Up to four UUT Modules can be used with the Synergy Controller.
Each module can accept up to 16 thermocouple inputs for a total of 64 inputs.
The UUT module uses Type T Thermocouples.

* & o o

RS-485 Data Communications are used to communicate with each UUT Module.

Hardware Connections

/i\ Disconnect power to the test chamber before starting. Lock-out / Tag-out your power source.
-

Follow the steps below to configure the UUT Module and to make necessary connections.

¢ Power Supply Cord: Black 2-wire cord with plug-in transformer, connected to Terminal Block P1.
¢ RS-485 Interconnect 9-conductor ribbon cable, connected to Connector P6.

D 0.15"
/
< o o

5.["]“ _‘3.91“ 4.5['“3

|-— ; 4.75"

1.63" _
b 7.00" -

UUT Module Mechanical Drawing
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14.4.1 Setup Procedure

1. Locate the small square selector switch on the UUT Module
labeled Address Switch. Turn the dial on the switch to the proper MODULE NO SETTING
Module Address setting indicated in the table shown on the right. Module 1 1
Module 2 3
Module 3 5
Module 4 7

2. Locate the 9-pin male plug on the ribbon cable plugged into Olympic board P8.
P&

Address Selector
Switch

3. Connect the 9-pin male connector from the ribbon cable to the RS-485 9-pin female connector located
on the UUT module.

4. Connect your T-Type Thermocouple input wires to the appropriate terminal blocks P2 thru P4 on the
UUT Module. Consult the Thermocouple Connection Tables on the UUT Module drawing for proper
terminations.

5. Be careful to route the thermocouple wires and the power supply cord safely through the appropriate
opening to avoid pinching.

6. Pluginthe UUT Module wall power transformer to a 120 Volt BOARD PWR SUPPLY and

outlet. RS-485 CONNECTION TABLE
P1 CONNECTOR
Verify that the green LED on the UUT Module is illuminated. It DESIGNATION TERMINAL
should be on steadily. Board GND. p1-1
Notes: Board POWER P1-2
-The table at the right shows the board power supply connections COMM RX — P1-3
to the P1 connector. Note 1
-The additional RS — 485 terminals labeled COMM shown in the COMM TX + P1-4
table on the rlght_are not required fo_r normal wiring since the DB- COMM TX - P1-5
9 connector provides these connections.
COMM RX + P1-6

7. Turn on power to your test chamber. Once the Synergy Controller completes the boot-up procedure,
press the COMM Navigation key. Open the RS-485 folder to arrive at the screen below.

Configure RS-485 Mode and Station Address to the values displayed in the screen below by pressing on

each item. Make the changes in the screens that follow. Configure the Number of UUTs using the chart
on the right.
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Comim Screen

% |'I,RS-485'|,

Back

R5-425 Mode
Station address
Mumber of LUTs

Charnber Off

LIUT Sensors
1
2

Description

26.1C 0.0

The 'R.5-485 Mode' Feature is used to choose the
communications made,

%

Number of Number of UUTs
Thermocouples | Value to be Entered
1-16 2
1-32 4
1-48 6
1-64 8

8. Cycle power to the chamber but leave the UUT power supply plugged in to the 120 V outlet.

After the Synergy Controller boots up successfully, verify that the green LED on the UUT Module is
blinking. This indicates that data communications have been established between the Synergy Controller

and the UUT Module.

Important Note: When you have more than one UUT Module, verify that the green LED blinks on each
module. Each module is queried sequentially as the Synergy Controller gathers the temperature data from

each of the modules.

9. Verify thermocouple temperature readings. Press the EVENTS Navigation key on the Synergy
Controller. Open the UUT Temperature folder to display the screen below

Events - tvancurals

|'|,LIUT'|,LILIT 14

Pretious

Mext

&larmm, Internal Cornm

150.0C

Sensar | Temp |
Sensor 1 1906 C
Sensar 2 190.5C
Sensar 3 190.4 C
Sensor 4 190.2 C
Sensar S 190.1 C
Sensar & 190.0C
Sensar 7 159.9C
Sensor 8 189.7 C

Remember that each UUT Module can accept
up to 16 T/C inputs.

Each screen displays 8 sensors labeled Sensor
1 thru Sensor 8. You can view all 16 inputs of a
module with 2 screens.

Press the Next button to view the next set of
eight sensors for the first UUT Module. The
path display changes from UUT1 to UUT2. The
UUT2 screen will show the readings for actual
sensors No.’'s 9 — 16.

To view sensor inputs for UUT Modules. 2, 3
and 4, continue pressing the Next button. UUT
Module No. 2 data will be displayed by UUT3 /
UUT4, module by No. 3 UUT5 / UUTS, etc.

Important Note: If your screen shows “x.x” for sensor “Temp”, go back to Step 7 and verify the Number of
UUTs entered. X.x indicates that the module isn’t being monitored by the Synergy Controller.
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UUTMODULE - Board and Connector Layout

-

[12224567891011 12| P4

[1224567882 1011 12| P3

123458785910 11 12
P2

MODULE NO. 1

LED

. ON = Data

Comm. OK

1
PG
1
. )]
Address
. |1E!—14E-E-TEB1EI P1 Switch Y
GHD Ve
— 110V Transforming
— P8 Connector Plug Assembly
— Olympic Board =
10 Ft. ofCable From First ConnectorTo
Setof FourThatPlug Into UUT Modules
TC1-TC10 THERMOCOUPLE TC1l1-TC16 RS - 485 COMM.
CONNECTION TABLE THERMOCOUPLE CONNECTION TABLE -
CONNECTION TABLE P6 CONNECTOR
SENSOR | + Term. | - Term.
TC1 P2.5 P2-6 SENSOR | + Term. | - Term. DESIGNATION TERMINAL
TC2 P2_7 P2-8 TC1l1 P4-1 P4 -2 COMM RX - P6-1
TC3 P29 P2-10 TC12 P4 -3 P4 -4 COMM TX + P6 -2
Tca P2-11 P2-12 TC13 P4 -5 P4 -6 COMM TX - P6 -3
Tcs P3-1 P3.2 TC14 P4 -7 P4 -8 NO CONN. P6-4
TCe P3-3 P3-4 TC15 P4 -9 P4-10 GND. P6-5
TC7 P3-5 P3-6 TC16 P4-11 P4 -12 NO CONN. P6 - 6
TCs P3-7 P3-8 NO CONN. P6 -7
TC9 P3-9 | P3-10 POWER P6-8
Tc10 | P3-11 | P3-12 COMM RX + P6-9
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14.5 Alarm Logging

The Synergy Controller logger captures Alarms even if logging is disabled.
When an alarm occurs it generates a message record.

For example “Ch 1 High 500.00 C” is in the last field of the record as shown below:

08/27/2013 16:54:39,M,C,500.0,100.0,500.0,30.0,Ch 1 High 500.00 C
08/27/2013 16:55:07,M,C,500.0,100.0,500.0,30.0,Ch 1 High 500.00 C

Note the record type field following the Date/Time record contains M in the records above.

CONTROLLER: MICRO 2

SN: 06/0750
Date: 06/05/2012 VERSION_3_0_4_Build871
btrc-benchmaster test full cool 85c 06-05-2012 16.25.06
-40C to +85C Test Cycle
UIN: BENCHMASTER CHAMBER
%00 CH1 Actual ———— CH1 Setpoint ———t—— CH1 Heat PID ————— CH1 Cool PID —————
73.0
60.0
45.0
30.0
15.0
9 0
E
ﬁ -15.0
-30.0
-45.0
105.0 1 "
500 Ui, T L —
75.0
60.0 ﬁ
i i
a 45.0 / l J‘Jk"’l I \ i
o
= 30.0 { { 1 j
g 15.0 1 ,1[ } !! 7/
0.0 ‘I
-15.0
8 8 g g 8 8 8 8 8 g 8 8 8 8 8 8 g g 8
w w w wn w wy w w wn wn w wn w wn w w wn wn w
o e ] T n < = o @ = tn =4 = o~ e ] T ] = = o
2 9 2 2 5 5 a 5 fa = 2 L L ] g g 2 2 2
o o o o o o ja ja ja ] o o o ) ja | o ja | N o o
8 8 &8 &8 &8 &8 & 8 g8 8 8 &8 &8 8 8 8 &8 & 8
g 8 88 88 8 & 8 8 8 g 8 ) g 8 8 8 8 8 8
= =3 =3 =3 -3 -3 -3 v T3 = = -3 - =3 =3 r-3 3 3 -
=] o o o o o o o o (=] =] (=] o o o o o o o
Name Signature Date
Synergy(tm) Controller Plotted: 06/05/2012 19:26:13 www. TidalEng.com Printer IP Address: \plt35B5.tmp
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15.0 INSTALLATION AND TROUBLESHOOTING

The Synergy Controller is designed for both new equipment and retrofit applications. This section provides
an overview of the controller installation process.

Note that some of these steps are simplified for VersaTenn, VersaTenn Il and VersaTenn Il retrofits since
those systems will already have the output boards installed. These steps are noted as such.

The Synergy Controller is engineered as a drop-in replacement for Tenney VersaTenn Il controllers,
employing virtually identical electrical, mechanical, and physical interfaces. Available with either a front or
flush mounted 320 x 240 (color STN) touch screen, the multi-channel Synergy Controller makes the retrofit
process fast and easy.

Detailed chamber specific retrofit installation instructions are available for some chambers at
www.tidaleng.com.

Dangerous voltages are present in this equipment. Disconnect electrical service of source
and tag circuit out before servicing or replacing components.

15.1 Installation Check List
The Synergy Controller installation consists of the six steps summarized here:

1. Configuration selection; Select the appropriate configuration for your test chamber, i.e.
Temperature/Humidity, Temperature/Pressure, etc.

Mount the controller and the other components.

Wire the controller, output boards, etc.

Setup the controller.

Test alarm systems.

Verify control system performance for transient and steady state testing.

ook wn

15.2 Chamber Configuration Selection

To begin the installation process, select the configuration appropriate for your test chamber, i.e.
Temperature/Humidity, Temperature/Pressure, etc. See Section 15.4 for a list of standard configurations.
Consult the factory for custom configurations.

15.3 Controller Setup
Once the Synergy Controller and output boards are mounted and wired check the tightness of all
connections. Then apply power to the system and configure the controller. To configure the controller:

1. Startup the controller and select the chamber type from the Setup/Chamber setup folder.

2. Check the Input calibration for all inputs and the sensor selection for each channel. Change as
necessary.

3. Setup the channel alarms and any other alarms (see the_Section 3.0 - Safety)

4. Setup Logging; Log interval, log data, log enable. (See the Section 6.11 - L 0gging)

5. Enter the WebTouch Remote, Cascade Control and Pressure Control Registration keys as
necessary.
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15.4 Generic Chamber Types

The following sections identify the output mappings for the generic chamber definitions; i.e. standard
chamber definitions built in to the controller.

ONoA~WNE

Generic Temperature Only

Generic Temperature/Temperature

Generic Temperature/Humidity

Generic Temperature/Humidity Single Stage
Generic Temperature/Pressure

Generic Temperature/Humidity/Pressure
Generic Temperature/Vibration

Retro Temperature Only

Custom configurations can be created upon request at Tidal Engineering, one of our OEMs or one of the
Synergy Certified service organizations.

Custom configurations are useful for a number of reasons; here are some examples:

1
2.
3.

4.

Reordering the outputs facilitates wiring in a retrofit application.

Adding functionally for staged heating or staged cooling.

Adding logic to handle new features or to control additional refrigeration components; i.e. pump
down.

Add additional Light, Sand, Dust, Wind, Pressure channels.
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15.4.1 Generic Temperature Only

Generic Temperature Only

1SM Outputs

TE1151-12 SM Channel Digital Output Device
1 1 Fan
2 2 Hi Artificial Load
3 3 PID Heat
4 4 Boost Heat
5 5 Low Compressor
6 6 High Compressor
7 7 PID Cool
8 8 Full Cool
9 9 Low Artificial Load
10 10 Cascade
11 17 Not Used
12 18 Not Used

2SM Outputs

TE1151-6 SM Channel Digital Output Device
. 1 11 Not Used
2 12 Not Used
3 13 Not Used
4 14 Not Used
5 15 Not Used
6 16 Not Used
3SM Event Outputs
SM Channel Digital Output Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
TE1151-6 SM Channel Digital Output Device
. 6 30 Not Used
5 29 Not Used
4 28 Not Used
3 27 Not Used
2 26 Not Used
1 25 Not Used
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Generic Temperature Only

Main Screen

Digital Output Screen

Main Scresn

Chan. 1 - Temp, T ——

Es:znt |29. 5 a

7:14:59 PM

Events Screen

11:14:08 PM

|'|,Di|;|ital Outp

ks,

o R | S5 o O lowi  ©tons O Hone
@ Hial @ Cascade @ Mone @ Mone
O PIDH @ None @ Evert 1 @ Mone
@ EBoostH @ None @ Eventz @ None
@ LowSmp @ Mone @ Event3d @ Mone
2 HiComp @ Naone @ Event 4 @ Naone
@ PIDC @ Mone @ Event 5 @ Event 23
@ Fullc @ More @ Event & @ Evert 24
Selected Output [1: B 124, Qut 1, OnJoFF, On
Frogram Paused End of Programn 473.7C Steady State 25.0C
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type
Sensor

High Volt Scale

Low Volt Scale

High Eng. Scale

Low Eng. Scale

Digital Inputs

Name Input Function when Closed

Compressor Cut in Logic | Input3 | Boost Heat, High Artificial Load, High Stage Compressor, Cascade
Condenser (See Section 6.7 Device Primitives etc.)

Burn-in Logic Input 4 | Enables Low Stage Compressor and Full Cool with LEV1.

AGREE Chamber Logic Input 5 | Locks out Low Stage Compressor and enables High Stage
Compressor and Full Cool with LEV1

TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.

Alarms

Name Sensor Sensor Default Report | Log K1 K2

Code Threshold

Hi Alarm Ch 1

Low Alarm Ch 1

Bad Sensor Ch 1

Bad Sensor Ch 1

TempGard
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15.4.2 Generic Temperature/Temperature, Dual Thermal Shock

Generic Temp/Temp, Dual Thermal Shock

TE1151-12

TE1151-6

Synergy Controller Technical Manual, Revision H

1SM Outputs

SM Channel Digital Output Device
1 1 PID Heat
2 2 PID Cool
3 3 Compressor
4 4 Artificial Load
5 5 Fan
6 6 PID Heat
7 7 PID Cool
8 8 Compressor
9 9 Artificial Load
10 10 Fan
11 17 Event 1
12 18 Event 2
2SM Outputs
SM Channel Digital Output Device
1 11 Not Used
2 12 Not Used
3 13 Not Used
4 14 Not Used
5 15 Not Used
6 16 Not Used
3SM Event Outputs
SM Channel Digital Output Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
SM Channel Digital Output Device
1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
|
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Generic Temp/Temp, Dual Thermal Shock

Main Screen

Digital Output Screen

Zhan. 1 - Temp, C ——

Chan. Z - Temp, T ——

75242 PM

nts Screen

10:24:00 PM

2] '\ Digital Cukpuks),
o TS| © [ fooC '
Actusl - E,:Tf e 9 @ Artload O Event 1 @ Mone
0PI @ Fan 2 Event 2 @ Mone
@ Comp @ Mone @ Evernt 1 @ Mone
@ Artload @ Mone @ Event 2 @ Mone
@ Fan @ Mone @ Event 3 @ More
2 PIDH @ Mone @ Event 4 @ More
O PIDC @ Mone @ Event 5 @ Event 23
@ Comp @ Mone @ Event 6 @ Event 24
Selected Output [1: B 125, Ouk 1, Time Prop, 0%
Program Paused End of Program 473.6C 1.4 C Program Paused  End of Program 47360 1.4 C
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature Temperature N/A N/A
Sensor RTD1 RTD2 N/A N/A
High Volt Scale N/A N/A N/A N/A
Low Volt Scale N/A N/A N/A N/A
High Eng. Scale N/A N/A N/A N/A
Low Eng. Scale N/A N/A N/A N/A
Digital Inputs
Name Input Function when Closed
TempGard Input9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms
Name Sensor Sensor Default Report | Log K1 K2
Code Threshold
Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 < -200C Yes Yes Yes No
Hi Alarm Ch 2 RTD2 120 >500C Yes Yes Yes No
Low Alarm Ch 2 RTD2 120 < -200C Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 < 10 Ohm Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 > 330 Ohm Yes Yes Yes No
Bad Sensor Ch 2 RTD2 120 < 10 Ohm Yes Yes Yes No
Bad Sensor Ch 2 RTD2 120 > 330 Ohm Yes Yes Yes No
TempGard Digital Input9 | 409 Open Yes Yes No No

This Generic Temp/Temp configuration supports VersaTenn Thermal Shock retrofits.
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15.4.3 Generic Temperature/Humidity

Generic Temperature/Humidity

1SM Outputs

TE1151-12

TE1151-6
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SM Channel Digital Output | Device
1 1 Fan
2 2 High Atrtificial Load
3 3 PID Heat
4 4 Boost Heat
5 5 Low Compressor
6 6 High Compressor
7 7 PID Cool
8 8 Full Cool
9 9 Low Atrtificial Load
10 10 Cascade
11 17 Vent BC
12 18 Vacuum
2SM Outputs
SM Channel Digital Output | Device
1 11 Ambient
2 12 PID Humidify
3 13 Hi Al
4 14 Dehumidify Coll
5 15 Drier
6 16 Wickpan
3SM Event Outputs
SM Channel Digital Output | Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
SSR Channel | Digital Output | Device
1 25 Ambient
2 26 PID Humidify
3 27 Dehumidify Call
4 28 Drier
5 29 Wickpan
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Generic Temperature/Humidity

Main Screen Digital Output Screen
11:20:47 PM | 11:21:08 PM
Zhan. 1 - Unit Temp. C : Zhan. 2 - Humid. % RH
Set Set 0 g
Poink 46.0 C Pairik 56.0 ;"{0 L
@on @ @ Lowal @ yentBC @ Ambient
feie - ﬂ Rkl @ Hial @ Cascade @ Yacuum 2 PIDHumd
2 pICH D Ambient 2 Event 1 @ DHmCoil
@ EoostH 2 PIDHumd @ Event 2 D Dirier
@ lowCmp 2 Hial D Events @ WickPan
@ HiCamp 2 DHmColl @ Event4 @ None
@ PIDC ' Dirier @ Event5 @ Event 23
@ Fullc O WickPan @ Ewentd @ Event 24
Selected Output [1: B 125, Out 1, OnfOFF, On
Steady State 22.0C 50,0 % Steacly State 23.0C 30.0 %
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature Humidity N/A N/A
Sensor RTD1 Analog 1 N/A N/A
High Volt Scale N/A 5vVDC N/A N/A
Low Volt Scale N/A ovDC N/A N/A
High Eng. Scale N/A 100% N/A N/A
Low Eng. Scale N/A 0% N/A N/A
Digital Inputs
Name Input Function when Closed
Ambient Lock Out Input 1 | Disables Ambient Coil when Dehumidify Coil is on.
Drier Logic Input 2 | Enables Drier when LEV1 (Use Drier) is active.

Compressor Cut in Logic | Input 3 | Boost Heat, High Artificial Load, High Stage Compressor, Cascade
Condenser (See Section 6.7 Device Primitives etc.)

Burn-in Logic Input 4 | Enables Low Stage Compressor and Full Cool with LEV1.

AGREE Chamber Logic Input 5 | Locks out Low Stage Compressor and enables High Stage
Compressor and Full Cool with LEV1

TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms

Name Sensor Sensor Default Report Log K1 K2

Code Threshold

Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 <-200C Yes Yes Yes No
Hi Alarm Ch 2 Analogl 130 104% Yes Yes Yes No
Low Alarm Ch 2 Analogl 130 -10% Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 <10 Ohm Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 > 330 Ohm Yes Yes Yes No
Bad Sensor Ch 2 Analogl 130 <-.1Vdc Yes Yes Yes No
Bad Sensor Ch 2 Analogl 130 > 5.25 Vdc Yes Yes Yes No
TempGard Digital Input9 | 409 Open Yes Yes No No

This Generic Temperature/Humidity configuration supports VersaTenn retrofits.
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15.4.4 Generic Temperature/Humidity Single Stage

Generic Temperature/Humidity Single Stage

TE1151-12

TE1151-6

Synergy Controller Technical Manual, Revision H

1SM Outputs
SM Channel Digital Output | Device
1 1 Fan
2 2 High Artificial Load
3 3 PID Heat
4 4 Boost Heat
5 5 Wickpan
6 6 High Compressor
7 7 PID Cool
8 8 Full Cool
9 9 Ambient
10 10 PID Humidity
11 17 Dehumidify Coil
12 18 Drier
2SM Outputs
SM Channel Digital Output | Device
1 11 Not Used
2 12 Not Used
3 13 Not Used
4 14 Not Used
5 15 Not Used
6 16 Not Used
3SM Event Outputs
SM Channel Digital Output | Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
SSR Channel Digital Output | Device
1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
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Generic Temperature/Humidity Single Stage

Main Screen

Digital Output Screen

ek
Paink

Zhan. 1 - Unit Temp. C

:
0
Zian
ackual - Qoff | | Actual

Set

Steady State

Puink

11:26:41 PM
Zhan. 2 - Humid. %= RH

56.0 %

23.0C  50.0 %

Events Screen

11:27:21 P

|'|,Di|;|ital Oubputs)

@ @ Ambient @
D Hial O PIDHumd @
2 PIDH @ Mome @
@ BoostH @ None @
@ wWickPan @ Mone @
2 HiComp @ Naone @
@ PIDC @ Mone @
@ Fullc @ More @

DHmCail @ MNone
Cirier @ Mone
Event 1 @ hone
Event2 @ None
Event 3 @ None
Event 4 @ None
Event 5 @ Event 23
Event 6 @ Evert 24

Steady State

Selected Output [1: B 124, Qut 1, OnJoFF, On

23.0C 50.0%

Channels

Inputs Channel 1 Channel 2 Channel 3 Channel 4

Type Temperature Humidity N/A N/A

Sensor RTD1 Analog 1 N/A N/A

High Volt Scale N/A 5VDC N/A N/A

Low Volt Scale N/A ovDC N/A N/A

High Eng. Scale | N/A 100% N/A N/A

Low Eng. Scale N/A 0% N/A N/A

Digital Inputs

Name Input Function when Closed

Ambient Lock Out Input 1 | Disables Ambient Coil when Dehumidify Coil is on.

Drier Logic Input 2 | Enables Drier when LEV1 (Use Drier) is active.

Compressor Cut in Logic | Input3 | Boost Heat, High Artificial Load, High Stage Compressor, Cascade
Condenser (See Section 6.7 Device Primitives etc.)

Burn-in Logic Input4 | Enables Low Stage Compressor and Full Cool with LEV1.

AGREE Chamber Logic Input5 | Locks out Low Stage Compressor and enables High Stage
Compressor and Full Cool with LEV1

TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.

Alarms

Name Sensor Sensor Default Report | Log K1 K2

Code Threshold

Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No

Low Alarm Ch 1 RTD1 110 <-200C Yes Yes Yes No

Hi Alarm Ch 2 Analogl 130 104% Yes Yes Yes No

Low Alarm Ch 2 Analogl 130 -10% Yes Yes Yes No

Bad Sensor Ch 1 RTD1 110 <10 Ohm Yes Yes Yes No

Bad Sensor Ch 1 RTD1 110 > 330 Ohm Yes Yes Yes No

Bad Sensor Ch 2 Analogl 130 <-.1Vdc Yes Yes Yes No

Bad Sensor Ch 2 Analogl 130 > 5.25 Vdc Yes Yes Yes No

TempGard Digital Input 9 | 409 Open Yes Yes No No

Synergy Controller Technical Manual, Revision H ] Page 182




15.4.5 Generic Temperature/Pressure, Altitude and Space

Generic Temperature/Pressure, Altitude & Space

1SM Outputs

TE1151-12 SM Channel | Digital Output Device
1 1 Fan
2 2 High Artificial Load
3 3 PID Heat
4 4 Boost Heat
5 5 Low Compressor
6 6 High Compressor
7 7 PID Cool
8 8 Full Cool
9 9 Low Atrtificial Load
10 10 Cascade
11 17 Vent BC
12 18 Vacuum

2SM Outputs

TE1151-6 SM Channel | Digital Output Device
. 1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
3SM Event Outputs
SM Channel | Digital Output Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
TE1151-5 SM Channel | Digital Output Device
X 1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
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Generic Temperature/Pressure, Altitude & Space

Main Screen Digital Output Screen
11:33:28 PM Events Screen
Chan. 1 - rit Temp, C Chan. 2 - Press, T Tarr |'I,D' ak QUtote!
10ICa LIUCpUESs
e 146.0 C e 156.0 T
il - e @ @ Lowal O yentBC @ Mone
D Hial @ Cascade O Yacuum @ Mone
O PIDH @ None @ Evert 1 @ Mone
@ EBoostH @ Mome @ Fyvent 2 @ Mone
@ LowSmp @ Mone @ Event3d @ Mone
2 HiComp @ Naone @ Event 4 @ Naone
D pPIDC @ Naone @ Event S @ Event 23
D Fullc @ None @ Event & @ Event 24
Selected Output [1: B 124, Qut 1, OnJoFF, On
Steady State 25.0C 21.0T Steady State 25.0C 21.0T
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature Pressure N/A N/A
Sensor RTD1 Analog 1 N/A N/A
High Volt Scale N/A 5vDC N/A N/A
Low Volt Scale N/A ovDC N/A N/A
High Eng. Scale N/A 1000 Torr N/A N/A
Low Eng. Scale N/A 0 Torr N/A N/A
Digital Inputs
Name Input Function when Closed
Ambient Lock Out Input 1 | Disables Ambient Coil when Dehumidify Coil is on.
Drier Logic Input 2 | Enables Drier when LEV1 (Use Drier) is active.

Compressor Cut in Logic | Input3 | Boost Heat, High Artificial Load, High Stage Compressor, Cascade
Condenser (See Section 6.7 Device Primitives etc.)

Burn-in Logic Input4 | Enables Low Stage Compressor and Full Cool with LEV1.

AGREE Chamber Logic Input5 | Locks out Low Stage Compressor and enables High Stage
Compressor and Full Cool with LEV1

TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms

Name Sensor Sensor Default Report | Log K1 K2

Code Threshold

Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 <-200C Yes Yes Yes No
Hi Alarm Ch 2 Analogl 130 1010T Yes Yes Yes No
Low Alarm Ch 2 Analogl 130 -10T Yes Yes Yes No
TempGard Digital Input 9 | 409 Open Yes Yes No No

See Section 15.0 Space and Altitude Chambers for additional setup information.
This Generic Temperature/Pressure configuration supports VersaTenn Altitude Chamber retrofits.
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Main Screen 212703 PM

Chan. 1 - Temp, C Chan. 2 - Press, T Tarr

= Psoc |2 [z loff

Actual

L "" Chamber Off 250C 1.285

The Synergy Controller supports space chamber applications also known as Thermal Vacuum chambers
using Granville Philips ION Vacuum gauges. In space chamber applications pressure is displayed and
logged in scientific notation. This application note explains the setup procedure for Space Chamber
applications and provides examples.

CAUTION! : The Analog inputs on the controller will be damaged if the 10 V
Granville Philips output is attached without a voltage divider.

The setup consists of the following 5 steps:
1. Wire the Granville Philips lon Vacuum pressure transducer to the controller.

2. Setup the chamber for the appropriate configuration; i.e. Generic Temperature /Pressure,
Generic Temperature/Humidity/Pressure, etc.

3. Setup the Hi Res input calibration for the pressure input.
4. Select the channel sensor for the pressure input.

5. Setup the Altitude calibration for the Granville Philips emission setting.
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Step 1. Wire the Granville Philips 10 Volt output thru a 2:1 voltage divider (1K/1K Ohm) as
shown below. Alternatively, Analog 2, 3 or 4 can be used. A precision 1% metal film resistor
suitable for this application is the Panasonic ERO-S2PHF1001 available from Digikey.

Signal

Analog Input 1 (See Note) P2-1
Analog Input 2
Analog Input 3
Analog Input 4

1K Ohm
Granville
Phillips o
010VDC v T —o P2
Output ; Olympic
1K Ohm Board
—0 P27
Olympic Board Connector-Pin Reference
P2-7
P2-5 P2-7
P2-6 P2-7
P2-11 pP2-7

Note: High Resolution Analog 1 should always be connected to a sensor or shorted to Analog
Common otherwise the open sensor detection circuitry (present on Analog 1 only) will

negatively affect the accuracy of the other inputs.

P

Back

Setup Screen

|'|,Cham|:uer SetuphChange Chamber!,

Available Cptions

Genetic Temp Cnly

Generic Temp Humidity
Generic Temp Humidity Single Stage
Generic Temp Temp
eneric Temp

Generic Temp Humidity Pressure
Generic Temp Yibration
Retrn Termn Only

Accepk

Cancel

&larrn, Internal Cornm

23.0C

L
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Step 2. Select the appropriate chamber setup
from the Chamber Setup folder and reboot as
instructed. For example, the Temperature
Pressure selection is shown at left.
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Setlp Screen
* '\ CalibrationInput CalibrationiHigh Fes
Back Fant H Sy A . P 1LY
Raw Calibration {m,b) 100.00, 0.00 |
High Eng. Scale 10.00
Low Eng. Scale 0.00
High “olts Scale 5.000
Low Yolts Scale 0.000
Description
Help is naot available Far Ehis ikerm,

ooc 00T

&larrn, Internal Comnm

Setup Screen

* |'|,Calil:-ratin:|n'l,CaIiI:nratin:nn Channel 24

Back
CH2 Sensor Select 130 | a
Pressure Calibration 0.00
Humidity Gain %(m) 100,00
Low Alarm, Channel 2 -10.00 =
High &larm, Channel 2 104,00 Rd

Descripkion
Help is nok awvailable For this ikerm,

&larrn, Internal Comm ooCc 0o0T

“ |'|,Ca|i|:uratiu:un'l,

Back

= 0 O

| »

Zalibration Calibration Zalibration
Channel 1 Channel 2 Channel 3
+‘I _'._\ I
Calibration PR Guaranteed Soak E
Pl SN B |
&larmn, Internal Cormm 0.0 1.0e-10
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Step 3. Setup the Hi Res input calibration for
the input used as shown at the left.

SETUP/Calibration/Input calibration/Hi
Res./Analog 1 (P2-1 to P2-7)

Set High Eng. Scale to 10 Volts
Set Low Eng. Scale to O Volts

Set High Volts Scale to 5 Volts
Set Low Volts Scale to O Volts

Step 4. Select the channel sensor
SETUP\Calibration\Calibration Channel 2
Select Analog 1 for sensor:

CH2 Sensor Select code 130

Step 5. Setup the Altitude calibration
constant based on the Granville Philips ION
gauge emission setting as follows:

n =12 for 10 mA

n =11 for 1 mA

n =10 for 0.1 mA
SETUP/Calibration/Altitude Value
See the Granville Philips technical manual for
additional setup information. The Calibration

page is attached below for reference.

A Registration Key may be required to
access this feature. Contact the factory.
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2 The lon Gauge Eleciromater Module

The UHV electrometer option (307016) switches in a preamplifier as pressure decreases at an ion

icollector) current of 107'% A. For example, this corresponds to a pressure of 1077 Torr with 10 mA
emission current. When this switching occurs, there will be a brief (about 2 s duration) drop in the
analog output signal. After the electrometer has settled out, the signal is, again, proportional to the
common logarithm of pressure as shown by the UHY ORNLY area of Figure 2-4.

i =t A 8. 1mA
EMISSION
i@ =2 1mA
E 1@ =3 | 18mA
EZ 1@t EB DEGRS
& 1075
S% 186
2 127
128 4
18 =9 4
16
1@~ 18, a,:r
1@ i I
ez et ————
B 1 2 3 4 5 & 7 B 9 1@
ANALOG QUTPUTS (1IN YOLTS?

Figure 2-4 | lon Gauge Pressure Analog Cuiput

A standard 1/8 in. miniature phono jack connector and plug are supplied.

The characteristics of this type of analog output voltage are ideal for applications requiring closed
loop contral. The voltage signal is smooth and continuous throughout all the decades of pressure

measurement. This format is useful for computerized data acquisition because a simple equation
ifinding the common antilogarithm) may be programmed to calculate pressure from the voltage
output.

The equation is:
p=10Mn

Where W = analog output voltage;

n = 12 for the 10 mA emission current range;

n =11 for the 1 mA emission current range;

n = 10 for the 0.1 mA emission current range.

For example, if emission current is set to the 1 mA range and the analog output voltage is 3.25 vaolts,
the pressure (in units selected) may be determined by raising 10 to the power (V-11) or

P=102251 = 1 8 x 108 (Torr, for example)

Saries 307 Vacvum Gauge Confroller

Movambar, 2001
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The Pressure display on Channel 2 is in scientific notation as shown below. Note that the Pressure Set Point
has no effect on Thermal Vacuum chambers since pressure is not controlled.

Chan. 1 - Temp, C —— Chan, 2 - Press, T Torr

= soc | @ |= [off

Actual

Chamber Off 25.0C 1.2e5

Pressure is recorded in the log file in Torr in scientific notation.
To verify setup and calibration verify the values in the following table.

Output in Torr is 107((Vhires*2)-n)

n, Altitude Setting V hi-res Volts DC Display
12 5.0 1.0e-2
11 5.0 1.0e-1
10 5.0 1.0e-0
12 0.0 1.0e-12
11 0.0 1.0e-11
10 0.0 1.0e-10
12 2.1 1.6e-8
11 2.1 1.6e-7
10 2.1 1.6e-6

22.2 Altitude Chamber Setup
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15.4.6 Generic Temperature/Humidity/Pressure, Altitude

Generic Temperature/Humidity/Pressure ,Altitude

1SM Outputs

TE1151-12 SM Channel | Digital Output Device

. 1 1 Fan
2 2 High Artificial Load
3 3 PID Heat
4 4 Boost Heat
5 5 Low Compressor
6 6 High Compressor
7 7 PID Cool
8 8 Full Cool
9 9 Low Artificial Load
10 10 Cascade
11 17 Vent BC
12 18 Vacuum

2SM Outputs

TE1151-6 SM Channel | Digital Output Device
. 1 11 Ambient
2 12 PID Humidity
3 13 Dehumidify Coil
4 14 Hi Al
5 15 Drier
6 16 Wickpan
3SM Event Outputs
TE1151-6 SM Channel | Digital Output Device
: 1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
TE1151-5 SM Channel | Digital Output Device
. 1 25 Ambient
2 26 PID Humidity
3 27 Dehumidify Caill
4 28 Drier
5 29 Wick Pan
6 30 Two
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Generic Temperature/Humidity/Pressure ,Altitude

Main Screen Digital Output Screen
11:39:59 PM | nts Screen 11:40:17 PM
FChan, 1 - Uit Temp, © — Chan. 2 - Humid, % RH
e @ |- |'|,Digita| Cbputs)
Pairit |460 C Pairit |560 %
s [ | 8| e O TN Ol O vewc O ker
Hial @ Cascade 2 Yacuum O PIDHumd
2 PIDH O Ambient @ Event 1 @ DHmCai
-iChan, 3 - Press. T Torr — @ EBoostH O PIDHumd @ Event? @ Drier
Set " @ LowCmp  © Hisl @ Eventd ' WickPan
rant [IL00.0T @ HiComp O DHmCol @ Event4 O Two
ekl - @ PIDC O Drier @ Event5 @ Eventz3
@ Fullc O WickPan @ Events @ Event 24
Selected Output [1: B 12a, Qut 1, OnfoFF, On
Steady State 25.0C 2.1% Steady State 22.0C 2.1%
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature Humidity Pressure N/A
Sensor RTD1 Analog 1 Analog 2 N/A
High Volt Scale N/A 5VDC 5VDC N/A
Low Volt Scale N/A ovDC ovDC N/A
High Eng. Scale N/A 100% 1000 Torr N/A
Low Eng. Scale N/A 0% 0 Torr N/A
Digital Inputs
Name Input Function when Closed
Ambient Lock Out Input 1 | Disables Ambient Coil when Dehumidify Coil is on.
Drier Logic Input 2 | Enables Drier when LEV1 (Use Drier) is active.

Compressor Cut in Logic | Input 3 | Boost Heat, High Artificial Load, High Stage Compressor, Cascade
Condenser (See Section 6.7 Device Primitives etc.)

Burn-in Logic Input4 | Enables Low Stage Compressor and Full Cool with LEV1.

AGREE Chamber Logic Input 5 | Locks out Low Stage Compressor and enables High Stage
Compressor and Full Cool with LEV1

TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms

Name Sensor Sensor Default Report | Log K1 K2

Code Threshold

Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 <-200C Yes Yes Yes No
Hi Alarm Ch 2 Analogl 130 104% Yes Yes Yes No
Low Alarm Ch 2 Analogl 130 -10% Yes Yes Yes No
Hi Alarm Ch 3 Analog?2 140 1010 Torr Yes Yes Yes No
Low Alarm Ch 3 Analog?2 140 -10 Torr Yes Yes Yes No
TempGard Digital Input 9 | 409 Open Yes Yes No No

See Section 15.0 Space and Altitude Chambers for additional setup information.

This Generic Temp/Humidity/Pressure configuration supports VersaTenn Altitude Chamber retrofits.
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15.4.7 Generic Temperature/Vibration

Generic Temperature/Vibration (HALT/HASS)

1SM Outputs

TE1151-12 SM Channel | Digital Output Device
1 1 Start
2 2 Stop
3 3 Heat Contactor
4 4 Redundant LN2
5 5 Light
6 6 High Heat
7 7 Lo Heat
8 8 Pneumatic Enable
9 9 Pneumatic Initiate
10 10 Not Used
11 17 Not Used
12 18 Not Used

2SM Outputs

TE1151-6 SM Channel | Digital Output Device
. 1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
3SM Event Outputs
TE1151-6 SM Channel | Digital Output Device
) 1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
TE1151-5 SM Channel | Digital Output Device
: 1 25 Not Used
2 26 Not Used
3 27 Not Used
4 28 Not Used
5 29 Not Used
6 30 Not Used
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Generic Temperature/Vibration (HALT/HASS)

Main Screen

Digital Output Screen

Zhan. 1 - Unit Temp. C

11:45:31 PM

Chan. 2 - Mibr, GRMS

Events Screen

11:45:47 PM

() | Digital Qutputs)
21460 C |9 12, 09 G |
i - % Bl Lo S art @ PheuInit @ None @ None
@ Stop @ None @ None @ Mone
@ Heat Che @ Mone 2 |ight @ Mone
.-I:I%II'.' 0 @ RedLlhz 2 None @ Event 2 @ Mone
_ @ Light @ Mome @ Event3d @ Mone
AME & @ HiHeat @ None @ Event4 @ More
2 Lo Heat @ Mone @ Event 5 @ Event 23
06 @ Pricy @ More @ Everts @ Evert 24
Selected Output [1; B 125, Qut 1, OnioFfF, OFF
Steady State 25.0C 10543 Steady State 25.0C 10543
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature Vibration N/A N/A
Sensor RTD1 Analog 1 N/A N/A
High Volt Scale N/A 5VDC N/A N/A
Low Volt Scale N/A ovDC N/A N/A
High Eng. Scale N/A 100 Grms N/A N/A
Low Eng. Scale N/A 0 Grms N/A N/A
Digital Inputs
Name Input Function when Closed
TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms
Name Sensor Sensor Default Report | Log K1 K2
Code Threshold
Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 <-200C Yes Yes Yes No
Hi Alarm Ch 2 Analogl 130 104 Grms Yes Yes Yes No
Low Alarm Ch 2 Analogl 130 0 Grms Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 <10 Ohm Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 > 330 Ohm Yes Yes Yes No
Bad Sensor Ch 2 Analogl 130 <-.1Vdc Yes Yes Yes No
Bad Sensor Ch 2 Analogl 130 > 5,25 Vdc Yes Yes Yes No
TempGard Digital Input 9 | 409 Open Yes Yes No No

This Generic Temperature/Vibration configuration supports QualMark HALT/HASS Chamber retrofits.
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15.4.8 Retro Temperature Only

Retro Temperature Only

TE1151-12

TE1151-6

Synergy Controller Technical Manual, Revision H

1SM Outputs
SM Channel | Digital Output Device
1 1 Not Used
2 2 Not Used
3 3 Not Used
4 4 Not Used
5 5 Not Used
6 6 Not Used
7 7 Not Used
8 8 Not Used
9 9 Not Used
10 10 Not Used
11 17 Not Used
12 18 Not Used
25SM Outputs
SM Channel | Digital Output Device
1 1 Not Used
2 2 Not Used
3 3 Not Used
4 4 Not Used
5 5 Not Used
6 6 Not Used
3SM Event Outputs
SM Channel | Digital Output Device
1 19 Event 1
2 20 Event 2
3 21 Event 3
4 22 Event 4
5 23 Event 5
6 24 Event 6
SSR Outputs
SM Channel | Digital Output Device
1 25 PID Heat
2 26 PID Cool
3 27 Compressor
4 28 Multifunction
5 29 Fan
6 30 Not Used
I




Retro Temp Only

Main Screen Digital Output Screen
' Events Screen 2:06:01 AM
g:?n e @ I'I,Digital Dutputs)
Paink |46-0 C
i - % LB one @ None @ Naone O PIDH
2 MNone @ None @ None @ PIDCTOT
2 Mone @ Mome @ Evert 1 @ Comp
2 Mone @ Mome @ Fyvent 2 @ MIkiFnc
2 Mone @ Mome @ Event 3 @ Fan
2 MNone @ Naone @ Event 4 @ Naone
2 MNone @ Naone @ Event S @ Event 23
D MNone @ None @ Event & @ Event 24
Selected Output |1 | onfoff, OFF
Steady State 25.0C Steady State 25.00C
Channels
Inputs Channel 1 Channel 2 Channel 3 Channel 4
Type Temperature N/A N/A N/A
Sensor RTD1 N/A N/A N/A
High Volt Scale N/A N/A N/A N/A
Low Volt Scale N/A N/A N/A N/A
High Eng. Scale N/A N/A N/A N/A
Low Eng. Scale N/A N/A N/A N/A
Digital Inputs
Name Input Function when Closed
TempGard Input 9 | None, TempGard Alarm displays in Alarm Folder and Log File.
Alarms
Name Sensor Sensor Default Report | Log K1 K2
Code Threshold
Hi Alarm Ch 1 RTD1 110 >500C Yes Yes Yes No
Low Alarm Ch 1 RTD1 110 < -200C Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 < 10 Ohm Yes Yes Yes No
Bad Sensor Ch 1 RTD1 110 > 330 Ohm Yes Yes Yes No
TempGard Digital Input 9 | 409 Open Yes Yes No No

This Retro Temp Only configuration supports VersaTenn retrofits.
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15.5 Device Primitives and Logic Flow Charts

The following flow charts explain the function of each device primitive; i.e. the logic that controls each type of
device. Note that all chambers don't have every device. For example, Temperature -Only chambers don't
have humidity specific devices such as the Wick Pan. These flow charts have extensive references to the L-
Values described in the previous sections.

You can monitor the state of each output and the performance based upon the L-Value settings by going to
the Events\Digital Outputs screen while the chamber is running. For more information on the Digital Outputs
screen, go to Section 11.3 Events: Digital Outputs.

Note: The output from each device is dependent on the chamber configuration. See Section 6.10 Setup:
Output Mappings by Chamber Type to determine the controller’s outputs in your specific configuration.

Device Primitives Key

Input Digital {On/Off) or Analog Input

Input from Related Primitive

AND Logical And
@ Logical Or
&

WOT Logical Mot

Device Output

@

Fan Device

This output is on whenever the chamber is running. It can also serve as System Enable.

| Channel10On |} Fan

| Output is On/Off
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PID Heat

Time Proportioning output that controls the heaters.

| Channel On |—|
| FID Aeat = O |—I

AMND

FID
Heat

Output is Time Proportioning

Control Parameters

Default Value:

Range:

Channel 1 Proportional Band

7

0 - 50 Degrees C

Reset for Channel 1 Heating 0.02 0 - 9.9 Repeats/minute
Rate for Channel 1 Heating 0 0 - 9.9 Minutes
Cycle Time for Channel 1 Heating 5 1 - 60 Seconds
Rate Band for Channel 1 Heating 0 0 - 7 Seconds
PID Cool

This is a time proportioning output that energizes the cool solenoid permitting refrigerant flow to the

Evaporator Coil.

Ch Enabled

o |

| PID Cool > 0

AMND

|_.

Channel 2 On

AND

Channel 2 is Humidity ~ p=J |

AND

> High Stage Comprsssorg\g;‘»—-

>0

> Low Stage Cumpresaor_a'r"-"‘“'-

AND

-

—

PID
Cool

Output is Time Proportioning

Control Parameters

Default Value:

Range:

Channel 1 Proportional Band

7

0 - 50 Degrees C

Reset for Channel 1 Cooling 0.02 0 - 9.9 Repeats/minute
Rate for Channel 1 Cooling 0 0 - 9.9 Minutes

Cycle Time for Channel 1 Cooling 5 1 - 60 Seconds

Rate Band for Channel 1 Cooling 0 0 - 7 Seconds
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PID Cool (Temp Only, Temp-Temp Configuration)

This is a time proportioning output that energizes the cool solenoid permitting refrigerant flow to the
Evaporator Coil. This logic is only used on Temp Only and Temp-Temp (thermal shock) configurations.

UL

Ch Enabled PID
AND
Cool
Ch Cool PID —I
AND

>  Compressor On 1,
Output is Time Proportioning
Control Parameters Default Value: Range:
Channel 1 Proportional Band Cooling 5 0 - 50 Degrees C
Reset for Channel 1 Cooling 0.07 0 - 9.9 Repeats/minute
Rate for Channel 1 Cooling 0 0 - 9.9 Minutes
Cycle Time for Channel 1 Cooling 7 1 - 60 Seconds
Rate Band for Channel 1 Cooling 0 0 - 7 Seconds

Boost Heat

This primitive provides extra heating capacity when refrigeration compressors are off.

L

Ch Enabled

Input 3 (Compressar
Cut In Logic) Closed
> Low Stage Compressor On b ()

> High Stage Compressor On

Output is On/Off

Control Parameters Default Value: | Range:

Compressor Cut In Logic (Input 3) When closed, selects Compressor Cut In Logic. Uses a
pressure switch.

Note:
The Boost Heat output must be wired in series with the PID Heat output and not wired to control the Boost
Heaters directly.
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Full Cool Device

This output will turn on at low temperatures and enable full cooling capabilities. When this output is off only
reduced cooling is available. This results in more precise control at higher temperatures.

Channel Enabled

AMD
> High Stage Compressor ‘_:_J_-.r.'-::’_'_
AND
| Channel 2 On Y )J b
aMD
| Channel 2is Humidity ]
-
:> Low Stage Compressor ED_L 'u AND ’—
Setpoint = L& Ao
Output is On/Off
Control Parameters Default Value: | Range:
L6 Full Cooling Switch Over The temperature at which full cooling switches on

Artificial Load

Artificial Load is turned on when the cooling solenoid is off to prevent the compressor from overheating.

Channel On _|

AND Arliﬁcja
} Compressaor Loa

| Channel Setpoint <L3  |——

Output is On/Off

Control Parameters Default Value: | Range:

XL3 Ch x Setpoint Transfer Setting Temperature at which to enable artificial load device
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Low Artificial Load

This output energizes the Artificial Loading bypass solenoid to provide refrigerant flow to the compressor
when operating with temperature control only.

Channel 1 On M

> Low Stage Compressm@_r

>

PID Cool

——

UL

ow Art,

AND Load

Output is Time Proportioning the inverse of the PID Cool output

Control Parameters Default Value: Range:
Channel 1 Proportional Band Cooling 5 0 - 50 Degrees C
Reset for Channel 1 Cooling 0.07 0 - 9.9 Repeats/minute
Rate for Channel 1 Cooling 0 0 - 9.9 Minutes
Cycle Time for Channel 1 Cooling 7 1 - 60 Seconds
Rate Band for Channel 1 Cooling 0 0 - 7 Seconds
High Artificial Load
Channel 1 On u ¥
AND
Turn On Timer Elapsed _/
Channel 2 On m
AND . \
Channel 2 is Humidity AN I'_%P;; '

Ambient is Time
Froporticning

> Ambient is On

Dehumidify Coil is
Time Proportioning

Compressor Cut In Logic
{Input 3} Closed

>LDW Stage Compressor On

Output is On/Off

Control Parameters

Default Value:

| Range:

Compressor Cut In Logic (Input 3)

pressure switch

When closed, selects Compressor Cut In Logic. Uses a

There is a one-minute turn on timer that is reset while the compressor is off.

Output mirrors the High Stage Compressor
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Compressor

This output turns on a compressor.

Channel Enabled m
AMD Compressor
FID Cool = xL1 L
PID Heat > xL.2 L ON*
ARD FE
TumOff Timer > L15 |1 ©
Setpoint Direction is Positive =]
AMND
Actual > L9 un
Output is On/Off
Control Parameters Default Value: | Range:

XL1 Channel x Main Cooling Turn On

Cooling output required to turn on channel x cooling

xL2 Channel x Main Cooling Turn Off

Heat output required to turn off channel X main cooling

L9 Ramp Up Cooling

Temperature at which to turn off the cooling compressor

while heating

L15 Compressor

Delay in minutes required before turning off the

compressor

Notes:
Setpoint direction is Positive only when ramping a
* Denotes which signal has priority if both are true

setpoint in a profile
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Full Cool

This output energizes the Full Suction solenoid permitting maximum refrigerant flow from the evaporator coil
back to the compressor. This allows maximum cooling capacity when low temperatures are required.

Channel 1 On L

|/

Turn On Timer Elapsed ==

Channel 2 On mi

Channel 2 is Humidity

Ambient is Time
Proportioning

) Ambient is On
> Dehumidify Coil is

Time Proportioning

Compressor Cut In Logic
{Input 3} Closed

>L0w Stage Compressor On

Output is On/Off

Control Parameters Default Value: | Range:

L3 Channel 1 Main Cooling Turn On Percent cooling required to turn on the cooling low stage
compressor

L4 Channel 1 Main Cooling Turn Off Percent heat required before turning off the low stage
compressor

L9 Ramp Up Cooling Temperature at which to turn off the cooling compressor
while heating

L15 Compressor Turn Off Delay Delay in minutes required before turning off a
compressor

Notes:

The Turn Off Timer is reset when Channel 1 PID Cool > 0%
* Denotes which signal has priority if both are true
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High Stage Compressor

This output energizes the high stage compressor.

Channel 1 On L

_J

Turn On Timer Elapsed  j=—

Channel 2 On mi

Channel 2 is Humidity

Ambient is Time
Proportioning

} Ambient is On
> Dehumidify Coil is

Time Proportioning

aR

Compressor Cut In Logic
{Input 3} Closed

>L0w Stage Compressor On

Output is On/Off

Control Parameters Default Value: | Range:

Compressor Cut In Logic (Input 3) When closed, selects Compressor Cut In Logic. Uses a
pressure switch

Notes:
There is a one-minute turn on timer that is reset while the compressor is off.
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Cascade Condenser

This output turns on whenever cooling is needed. It energizes the solenoid that feeds liquid refrigerant to the

evaporator coil.

Channel 1 On —I

AND Cascadea
Channel 2 On =]
Channel 2 is Humidity J=I
Compressor Cut In Logic
{Input 3) Closed
>Lcw Stage Compressor
Output is On/Off
Control Parameters Default Value: | Range:

Compressor Cut In Logic (Input 3)

When closed, selects Compressor Cut In Logic. Uses a
pressure switch.

Vacuum

This output controls the vacuum device on altitude chambers.

Channel 2 On

OT17 =Vacuum

AND

Channel 2 is Pressure

(>0

LEWZ On

AND

Output is On/Off

Control Parameters

Default Value: | Range:

OT17 — Output 17 Control Type

Selects the control logic for the Vacuum device. Can be
either Vacuum or Purge

LEV 2

Controls Vacuum device when OT17 is set to Purge
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Vent — Boost Cool

This output specifies to use either Vent or Boost Cool.

Channel 1 On il
AN Boost
Coal
OT18 is Boost Cool —
ANy
Channel 1 PID Cool = 100% .-
On {Mode On/Off)
Turn On Timer >= L14 I
Output is On/Off
Control Parameters Default Value: | Range:

OT18

Selects the Control logic for the Vent — Boost Cool device

L14 Time Delay Boost Cool

Time delay (in seconds) required before Boost Cool is
enabled

Notes:

Turn On Timer is reset when Channel 1 PID Cool < 100%

PID Humidify

This output energizes the humidity generator and controls water vapor injection into the chamber.

Channel 2 On — '—LI_U—L'
AND
Channel 2 PID Heat= 0 [~
Output is Time Proportioning
Control Parameters Default Value: Range:
Channel 2 Proportional Band Heating 42 0 - 50 Degrees C
Reset for Channel 2 Heating 0.02 0 - 9.9 Repeats/minute
Rate for Channel 2 Heating 0 0 - 9.9 Minutes
Cycle Time for Channel 2 Heating 1 1 - 60 Seconds
Rate Band for Channel 2 Heating 0 0 - 7 Seconds
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Ambient Device

This output is used when cooling is required with humidity control

Channel 2 On -

Channel 2 PID Cool > L7 anp )

| OT11 is On/Off Mode

e 0T

MOT

Channel 2 PID Heat = L&

| Setpoint Direction is Positive I_"

AND

Channel 1 Actual = LS

OR NOT Off

Output is either Time Proportioning or On/Off

L7 Ambient Cooling Turn On

Percent cooling required to turn on the cooling

compressor

L8 Heat Ambient Cooling Turn Off

Percent heat required to turn off the cooling compressor

L9 Ramp Up Cooling

Temperature at which the cooling compressor is turned

off while heating

Control Parameters Default Value: Range:

Channel 2 Proportional Band Heating 42 0 - 50 Degrees C
Reset for Channel 2 Heating 0.02 0 - 9.9 Repeats/minute
Rate for Channel 2 Heating 0 0 - 9.9 Minutes

Cycle Time for Channel 2 Heating 1 1 - 60 Seconds

Rate Band for Channel 2 Heating 0 0 - 7 Seconds
Channel 2 Proportional Band Cooling 40 0 - 50 Degrees C
Reset for Channel 2 Cooling 0.1 0 - 9.9 Repeats/minute
Rate for Channel 2 Cooling 0 0 - 9.9 Minutes

Cycle Time for Channel 2 Cooling 7 1 - 60 Seconds

Rate Band for Channel 2 Cooling 0 0 - 7 Seconds
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Dehumidify Coil

This output operates the dehumidify coil for dehumidification.

Channel 2 On —r

Dehumidify Coil vrs, Drier
Logic (Input 2) Closed AMD

LEV 1 = Use Drier J_

-

Channel 2 PID Cool = 0%

Channel 2 PID Coal = L11

b —

Charnel 2 PID Heat > L12 | b A

>0

Output is either Time Proportioning or On/Off

L11 Dehumidify On

Percent dehumidify required to enable dehumidify device

L12 Dehumidify Off

Percent humidity required to turn off dehumidify device

LEV 1

Selects the Drier Device when Input 2 is closed,
otherwise the Dehumidify Coll is selected.

Dehumidify Coil vs. Drier Logic (Input 2)

When closed and when LEV 1 is set to Use Drier,
disables the dehumidify coil and uses the Drier device

instead.
Control Parameters Default Value: Range:
Channel 2 Proportional Band Cooling 40 0 - 50 Degrees C
Reset for Channel 2 Cooling 0.1 0 - 9.9 Repeats/minute
Rate for Channel 2 Cooling 0 0 - 9.9 Minutes
Cycle Time for Channel 2 Cooling 7 1 - 60 Seconds
Rate Band for Channel 2 Cooling 0 0 - 7 Seconds
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Drier Device

This output controls the Air Drier for dehumidification.

Charinel 2 On

Dehumidify Coil vrs. Drier
Lagic (Input 2) Open AND

LEV 1 = Off

Channel 2 PID Cool = 0%

Channel 2 PID Coal = L11

Channel 2 PID Heat = L12

AND

AND

Output is either Time Proportioning or On/Off

L11 Dehumidify On

Percent dehumidify required to enable dehumidify device

L12 Dehumidify Off

Percent humidity required to turn off dehumidify device

LEV 1

Device (Drier requires the Input 2 to be open)

Selects whether to use the Dehumidify Coil or the Drier

Dehumidify Coil vs. Drier Logic (Input 2)

When closed selects using the Dehumidify Coil. When
open, and when LEV 1 is set to Use Drier, it will disable
the dehumidify coil and use the Drier device instead.

Control Parameters Default Value: | Range: |
Channel 2 Proportional Band Cooling 40 0 - 50 Degrees C

Reset for Channel 2 Cooling 0.1 0 - 9.9 Repeats/minute

Rate for Channel 2 Cooling 0 0 - 9.9 Minutes

Cycle Time for Channel 2 Cooling 7 1 - 60 Seconds

Rate Band for Channel 2 Cooling 0 0 - 7 Seconds

This output is on whenever channel 2 is on.

Channel 2 On

Wick Pan

Wick
Fan
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15.8 Alarm System Test
After installation and setup, all alarm should be tested to verify that test chamber shut down occurs and
power is removed from heaters, compressor, etc. when any sensor is disconnected. Verify that test

chamber shut down occurs when the secondary limit controller alarm limits are reached. (See the
Section 3.0 - Safety)

15.9 Control System Verification

Verify control system performance for transient and steady state control. Tune the PID settings as
necessary. (See Section 6.3 — PID) Consult the factory for additional assistance with chamber tuning.

15.10 Controller Splash Screen

When power is applied to the chamber, the Synergy Controller touch-screen displays boot-up progress.
Upon a successful boot-up, a Synergy Controller splash screen will appear. (See figure below) followed by

the Main screen.

Synergy Controller Splash Screen

SYNERGY

MICRO 2

Tidal Engineering

Synergy Controller, Serial Number 02/0449, Version 2.6.8
Copyright {c) 2001-2007 Tidal Engineering Corporation

o |

SETUP| MAINT

=7

COMM

|

RUN

S

PROG

99

EVENTS
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16.0 CONTROLLER TUNING AND CALIBRATION

16.1 PID Tuning

Synergy Controller implements high performance PID algorithms for up to 4 channels. The PID tuning
parameters are shown in the following screenshot. Tuning parameters are available for each half of the split
Push/Pull, Heat/Cool system. In addition, Cascade (Product temperature) control features are available to
improve test speed and accuracy when the product temperature must be controlled explicitly.

PID
PID is the abbreviation for Proportional, Integral, and Derivative and is a popular control algorithm.
PID controllers are used to regulate the process variable (temperature, humidity, etc.) at a setpoint.
The control variable is the output of the controller and it changes in response to changes in process
value or setpoint.
PID Output = Proportional + Integral + Derivative
The Proportional Band, Reset and Rate constants control the calculation of the PIDs.
P Proportional Band = 100/gain
I Integral = 1/reset (units of time)
D Derivative = rate (units of time)

Error — Err

Error is the difference between the Set Point (SP) and actual Process Values (PV).
Error = SP — PV

Proportional Band (PB)

The Proportional Band (PB) is the range of error that drives the output from 0 to 100%. When the
error is within the Proportional Band, the P output term is proportional to the error. Decreasing the
proportional band increases the controller gain. (Tuning note: increasing the controller gain can
make the process faster but less stable.)

If the Error < the Proportional Band

Proportional Output = (error)*100/(proportional band)
Else

Proportional Output = 100%.

Integral — In
With integral action, the “I” portion of the controller output is proportional to the integral of the error.
Integral action will eliminate any steady state error of a strictly proportional control. (Tuning Note:

Increasing the reset (the integral gain) can destabilize the controller, decreasing the reset can
stabilize and slow the system response.)

Integral Output = f (100/proportional band * Reset * Error)
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Derivative — Dn

The derivative portion of the controller output is proportional to the rate of change of the error.
Derivative Output = 100/(proportional band) * Rate * d(error) / dt

Proportional Output — Pn

Proportional output is the difference between setpoint and actual value divided by the proportional
band. As an example: if the proportional band is 10 and the actual temperature is 90C and the
setpoint is 100 then the Pn term is 100%. When the actual value reaches 95 degrees the Pn term is
at 50%, at 99C the Pn term is 10%, at 100C the Pn term is 0%.

Reset Constant

Reset controls the integration error. The larger this value the faster the integration term will change.
Increasing reset adds gain to the system. A lower Reset slows the controller response and
increases stability.

Cycle Time Constant

Cycle Time controls the time period of the proportional cycle. The output goes through one on -off

cycle each cycle. Shorter cycle times reduce the size of steps on the output but increases wear on
output devices such as valves. Longer cycle times increase the size of steps but also increases the
life span of certain chamber hardware.

etup Screen

\PID Settings\PID Ch 1YPID Ch 1 Heat)
Prop. Band Ch 1 Heat 7.000
Feset Ch 1 Heat 0.0z20
Fate Ch 1 Heat 0.000
Cycle Time Ch 1 Heat 5.00
Fate Band Ch 1 Heat 0.000
Description

The 'Proportional Band Channel 1 Heat' (PE1H)
Change line displays the current value For the
proportional band parameter,

Program Paused End of Prograrm 474.4C 113 T

Optimum test chamber performance criteria depend on the application and can be summarized as follows:
1. Minimum over-shoot.
2. Minimum transition time
3. Minimum energy.

The latter being important when LN2 or electricity consumption is the primary concern.
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The Synergy Controller is tuned as required using the
(See screen shot below) and the history log file.

built-in tools that include the on-screen PID monitor

: : Zh1 Chz h3
Channel 1 SetPaoink: 1295 C Actuals {474 50
Property | Heat | Cool | Cascade |_
Pr 0,0000 1000000
In 0,0000 0.0000
Cn 0,0000 0,0000
PIC 0,0000 100,0000
Err 0,000 4, Fie
Setpoint 29,525 29,525
Ackual 474,307 474,207
F.E. F.0000 5.0000
Razat 0,0z00 0.0700
R.ate 0,0000 0.0000

To gather data to help in the tuning process, a 10 second logging interval is recommended as shown below.

Enable Logging Logging Enabled
Logging Interval (sec) 10
Log File Size (MB) 1.40
Encryption Enabled Dizabled
Encryption Password

Descripkion

The ‘Enable Logging' Feature conkrols data
logging, It doesn't effect data in the log File.

Zhange

Program Paused End of Program 474.4C 110 T

In addition, the Heat and Cool PID value logging should be enabled for all the channels of interest.

Setup Screen
‘ |\,Lngging'l,Data'l,ChanneI PIDs\PID CH1Heat!
Back
FID Enahle
Fr Disable
In Disable
] Disable
Errar Disable
Description

The 'Meqgative Deviation Limit' constrains the air
kempetrature sebpoint to limik the difference
between the product temperature and the air

Prograrn Paused End of Program 474.3C 113 T

Setup Screen
‘ |\,Lngging'l,Data'l,ChanneI PIDsVPID CH1Conl)
Back
FID Enahle
Fr Disable
In Disable
] Disable
Errar Disable
Description

Help is not available For this ikerm,

Prograrn Paused End of Program 474.3C 113 T
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Tuning versus Control System Issues

Control system nonlinearities, refrigeration problems, and other issues can disrupt chamber performance and
can appear to be PID tuning problems.

The following chart shows the log file of a control system issue that wasn't caused by PID tuning. In this
case, the boost cooling system was turning on during the linear portion of a cooling ramp and causing major
perturbations in the control system as a result of the changing system gain.

The following chart shows the log file of this issue. In this plot, the actual (Act) temperature in yellow shows
significant fluctuations

Smooth
ReAcnnnee,

Abrupt

RaAacnnnee,

.
Abrupt

Recnnnee,

Smooth
Recannnee,

+ Cool

—=— Heat
Act
Set

On the other hand, the heating control loop is unstable in the following chart. This was correcting by
increasing the Heat Proportional band for 7 to 14.

120 Oscillating
Heaat

A\
N\

CH?1 Heat PID
CH1 Cool PID

—+— CH1 Actual
) —=— CH1 Setpoint
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16.2 Cascade (Part) Temperature Control

Cascade is a control method that uses two control loops and two sensors to provide better performance than
can be achieved with a single loop. The outer control loop provides the setpoint for the second inner control
loop. With this method, the product temperature reaches its setpoint more quickly than with single loop
control, while minimizing overshoot.

Single loop control compares the temperature of the discharge air of the conditioning section to a
temperature setpoint, and adjusts the heating / cooling systems accordingly. Note that temperature is the
process variable used in the following discussion of the Cascade Control feature and although temperature is
the most commonly controlled variable in cascade applications, other process variable can be controlled to
advantage with this feature.

In Cascade control the outer loop senses the temperature of the unit-under-test or a remote sense point that
requires control. The inner loop controls the air temperature. An error signal is calculated and then
processed by the PID algorithm for the outer loop. An output power level signal is produced ranging from —
100% to +100%, which is converted linearly to a temperature setpoint using the set point low limit and set
point high limit temperature settings. This temperature setpoint is sent to the inner loop.

The inner loop monitors the discharge air from the conditioning system and compares it to the temperature
set point generated by the outer loop. An error signal is generated and then adjusted by the Heat and Cool
PIDs. An output power level signal ranging from 0 to 100% is produced and sent to the heating and cooling
systems.

Warning: Careful consideration should be paid to the Cascade Control setup since the chamber
air temperature will often go to these the limits. This will always occur if the product sensor isn’t
connected properly. A secondary limit controller set appropriately should always be used to
prevent damage to the chamber and/or to the unit-under-test (product) in the event of controller
or primary sensor failure. Cascade High Limit should be always be set to the maximum
allowable air temperature for the chamber and product.

High Air Limit High Dev.
Product Product
sp— /] . ; ; Heat PID -
Air SP
> Clamp
Product —
PV
Integrator J( J( Cool PID

Reset
ese Low Air Limit Low Dev.
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The graph below shows the speed and control advantages of Synergy’s Cascade Control feature. Note that
the Air Temperature forces a faster product (UUT) temperature change by providing a greater delta t.

120 4

100 ‘
S i
Q0 '.
Positive Deviation limit ‘{ t_¥
60 -
= CH1 Product Temp.
| ~—CH1 Product Setpoint
40 |
/ ———CH1 Air Temp.
~—CH1 Air Setpoint
20 . I .
Negative Deviation limit
0 LLLLLLLL LR LU R R LRLLELRELERARE AR LRRR LR LR LR AR LA AR LI R ERI R AR ARAR R RRLARLERIRR LR RN AR LRRIRRLIN) TIT L T T TITITTTIT
0O WM NGO MmO A0
AN NN NN ONNMN0OOO

106
113

SRESS
o -

16.2.1 Cascade Control Setup

Setup Screen

Screen

16.2.1.1 Registering the Cascade Control feature

10:28:49 AM

The cascade feature requires a registration key.
To register your cascade control feature, select
I'I,F'ID Settings\PID Ch 1)
Back

the cascade folder.

Dead Band, Ch 1

_\._\

PID Ch 1 Heat

PID iCh 1 Cool
Temperature
_\._\
Cascade
Charnber Off 25.8C 00%
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Setp Screen

10:31:04 AM

Register Cascade

Your serial number needed to register cascade
is; 010115, You must provide this number bo
get vour registration ke,

Reqistration key:

Register Zancel

16.2.2 Configuring Cascade Software

16.2.2.1 General

If your cascade control is not registered you will
encounter the screen on the left. Press the
Registration Key text box to open the
alphanumeric keypad. Enter your registration
number. The cascade registration number is
available from Tidal Engineering or your chamber
manufacturer.

Several settings and parameter options control the Cascade loop. In addition, the air temperature loop PID
constants will usually require additional tuning, especially with the Cascade Proportional Band setting. The
PID / Parameter Option Chart below shows the recommended and default settings for Cascade algorithm.

PID / Parameter Option Chart

PID Parameter Recommended Default
Cascade Enabled Enabled Disabled
Cascade Sensor Select As required 120, RTD2
Cascade High Limit (Temp) 200 200
Cascade Low Limit (Temp) -100 -100
Cascade Positive Deviation Limit 5 5
Cascade Negative Deviation Limit 5 5
Cascade Proportional Band 7.0 7.0
Cascade Reset 0.02 0.02
Cascade Rate 0.00 0.00
Cascade Rate Band 0.00 0.00

Heat Proportional Band 14.0 7.0

Cool Proportional Band 10.0 5.0

In order to view and change the Cascade PID / Parameter settings, press the SETUP Screen Navigation key
and go to the screen below. For Inner Loop settings, go to the PID Settings\PID Ch1\Heat or Cool folder.
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* |'|,F‘ID SettingsiPID Ch 1YWCascade),
Back
Enabled Settings PID's
Charnber Off 25.6C 0.0%

16.2.2.2 Select Cascade PIDs

0:25:36 AM

Setlp Screen

|'|,F‘ID SettingsPID Ch 1Y ascade|PID's),
Prop. Band 7.00
Reset 0.020
Rate 0.000
Rate Band 0.000
Description

The 'Cascade Proportional Band' (CPE1H] line

Change displaws the current walue For the proportional
band,
Chamber Off 25.6C 0.0%
16.2.2.3 Select Air Temperature Limits

Setup Screen

|'|,F‘ID Settings\PID Ch 11 CascadelSettingsh,

Sensor Select 211

Cascade High Limit 200,00
Cascade Low Limit -100.00
Poz. Deviation Limit 0.0
Heqg. Deviation Limit 0.o0
Descripkion
Ise the 'Sensor Select’ parameter to choose the
Change appropriate cascade temperature sensor,
Charmber Off 460.2C 0.0T
Warning!

Cascade Setup Folder

. PID Folder: Cascade PID loop settings.
(Sect. 3.2)

. Settings Folder: High and Low Air
Temperature Limits and the Sensor
Selection.

3 Enabled Folder: Enable and disable the
cascade feature.

Open the PIDs folder in the screen above to view
the screen shown on the left. Use this screen to
view and change the Proportional Band and
Reset settings.

Note: Rate and Rate Band settings aren’t used.

Select the Settings Folder from the Setup\PID
Settings\Cascade screen. In the Settings screen
shown, ‘Cascade Low Limit’ and ‘Cascade High
Limit’ are the minimum and maximum air
temperatures that the controller will use to
achieve the desired product temperature. These
parameters default to -100 C and +200 C,
respectively but should be changed to values
dictated by the chamber and product under test.

The chart below shows a graph of air
temperature setpoint versus PID output for the
default values.

sensor used, which is described in the Select Cascade Sensor section. RTDs have a greater

f The ranges set for Cascade High Limit and Cascade Low Limit must be within the range of the

temperature range than the Synergy Controller's UUT thermocouple sensor. The UUT module Type
T thermocouple range is as follows: Low Value = -100 deg. C and High Value = +400 deg. C.
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Warning!

Set the ‘Cascade Low Limit’ and ‘Cascade High Limit’ carefully. Be certain they are within the
capabilities of the chamber and the product under test. These are the minimum and maximum air
temperatures that the controller will use.

Default Air Temperature Limits versus Cascade Output Percentage

2EH
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16.2.2.4

Select Cascade Sensor

The Synergy Cascade control feature can use various input sensors to measure the product temperature.
The desired sensor is selected in the Settings screen shown below.

Setup Screen

Sensor Select 211
Cascade High Limit 200,00
Cascade Low Limit -100.00
Poz. Deviation Limit 0.0
Meq. Deviation Limit 0.00
Descripkion
IJse the 'Sensor Select’ parameter to choose the
Change appropriate cascade temperature sensor,
Charnber Off 460.2C 00T

To select a product sensor to monitor the product
in Cascade, click on Sensor Select and press
the Change button.

Note: The Sensor Select field displays the
Sensor Select Number Code, which represents
the current sensor selected (211 in this example).

The code is explained below.

The sensor select screen shown below is used to
determine the code.

The Sensor Select screen displays two or three columns depending on the selected module. In the left most
column, you can specify the module; either the Olympic processor board or a UUT module.

Setup Screen

90:20:23 PM

Sensor Select

Module Sensor
al[rRTD1  [a
RTD 2
Machine... Analog 1
Digital In Analog 2
Channels analog 3 E
Accept Zancel
Charnber Off 460.2C 0.0T

Olympic Board Sensor Code Chart

Olympic Board Sensor

When you select Olympic board in the first
column, you can then select the sensor to
monitor.

Press the Accept button when finished.

The Sensor Select Number Code will appear in
the Settings screen shown above. This code is
derived from the Olympic Board Sensor Code
Chart shown below.

Sensor Value [ Description
RTD 1 110 Platinum 100 ohm RTD (Normally Chamber Air Temperature)
RTD 2 120 Platinum 100 ohm RTD (Normally not used in stand. chamber configurations)

Analog 1 130

0to 5 Volt DC Signal (Normally Humidity sensor in T/H units)

Analog 2 140

0to 5 Volt DC Signal (Normally not used in standard chamber configurations)

Analog 3 150

0to 5 Volt DC Signal (Normally not used in standard chamber configurations)

Analog 4 160

0to 5 Volt DC Signal (Normally not used in standard chamber configurations)
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Setup Screen 0:21:24 P

UUT Module Sensor

Sensor Select

When the UUT Module is selected, you can then
select which UUT module (second column), and
then the specific sensor on that module (third
column).

Module LT Module LT Sensor

Sernsor 1

Clyrmpic | & [Module 1 | &

LIT!s Module 2 Sensor 2 o
Machine. . Madule 3 Sensar 3 Press the Accept button when finished.
Digital In Module 4 Sensor <

The Sensor Select Number Code will appear in
the Settings screen shown on the previous page.
This code is derived from the UUT Module

Accept Cancel Sensor Code Chart shown below.

Charnber Off 460.23C 00T

Channels El Maodule 5 El Sensor 5

Important:

To use the UUT Module Sensor for cascade control, you must have the UUTs enabled. To enable UUTs, go
to the Comm\RS-485 folder, and change the RS-485 Mode from User Comms to UUT Sensors. You must
also set the Number of UUTs to the appropriate setting. _See Section 13 for additional details.

UUT Module Sensor Code Chart

The Synergy Controller can accommodate up to four UUT modules, with up to sixteen sensors on each
module.

UUT1 |UUT2 |UUTS3 uuT 4 UuT 5 UuUT 6 UuT 7 UuT 8
Sensor 1 211 221 231 241 251 261 271 281
Sensor 2 212 222 232 242 252 262 272 282
Sensor 3 213 223 233 243 253 263 273 283
Sensor 4 214 224 234 244 254 264 274 284
Sensor 5 215 225 235 245 255 265 275 285
Sensor 6 216 226 236 246 256 266 276 286
Sensor 7 217 227 237 247 257 267 277 287
Sensor 8 218 228 238 248 258 268 278 288

Note: Since UUT modules have 16 sensors they respond to two sequential addresses. For example, a 16
Channel UUT module configured with an address of 1 will respond as UUT 1 and UUT 2. Sensors 1 thru 8
on the module will be reported as UUT 1, Sensors 1 thru 8. Sensors 9 to 16 on the module will be reported
as UUT 2, Sensors 1 thru 8.
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16.2.3 Using Cascade Mode

16.2.3.1 Enable Cascade Mode

To enable Cascade mode, press the SETUP Screen Navigation Key and proceed to the Enabled folder
shown below (PID Settings\PID Ch 1\Cascade\Enabled)

Setup Screen 0:36:44 AM .
Change the Enabled item’s value to Enabled
4 [IPID Settings|PID Ch tiCascae|Enabled (Disabled is the default value).
Hack
Available Cptions
Disabled
Accept Cancel

Charnber Off 25.5C 0.0%
16.2.3.2 Maintenance \ Channel PIDs Screen

The Channel PIDs screen shows a third column when cascade mode is enabled for the channel. All columns
show values for the following parameters: Pn, In, Dn, PID, Err, Setpoint, Actual, P.B., Reset and Rate.

Maintenance Screen . .
The Setpoint and Actual numbers in the cascade
chi chz ch3 column are the desired setpoint, and actual
channel SetPaint: |1|:u:|.|:|c actual: | 1.0C temperature of the product inside the chamber.
Property Heat | Coal | Cascade |_
Fr 1000000 0.0000 100, 0000
In 0.0000 0.0000 00,0000
on 0.0000 0.0000 00,0000
FID 100,0000  0,0000 100, 0000
Err 1744923 0.0000 1100.0000
Setpaint 200.0000 2000000 100, 0000
Actual 25,5077 25.5077 -1000, 0000
F.E. 7.0000 5.0000 7.0000
Feset 0.0200 0.0700 0.0200
Rate 0.0000 0.0000 00,0000

. Setpoint & Actual values under Heating and Cooling is the air temperature.

. Setpoint value under Heating and Cooling is the calculated air temperature setpoint from the Cascade
PID loop.

. Cascade PID parameters: Pn, In, Dn, PID values range from -100 to +100%.

Note: -100% corresponds to the Cascade Low Limit temperature
Note: +100% corresponds to the Cascade High Limit temperature

. The values in the Heating & Cooling columns range from 0 to 100%
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16.2.3.3

Main Screen Product / Air Temperature Display

In the cascade mode, you can alternately display the setpoint / actual values of the product and air
temperature. Press the Actual temperature display box to toggle between the two modes.

When you switch modes, the color of the text in the Actual box will change from Red for the product to light
blue for the air temperature. The label in the frame around Channel 1 will also change accordingly as shown

below.

Unit (Product) Temperature

Air Temperature

Main Screen

Chan, 1 - Unit Temp. C

o 1100.0C
Ackual -

047011 AM
Chan. 2 - Humid, % RH

= [11.3 %

Actual

Main Screen

Chan, 1 - air Temp.

e 1200.0C
Actual _

0:47:11 AR
Chan. 2 - Humid, % RH

o 111.3 %
Ackual

&larrn, Cascade Sensor Off C 0.0 % &larrn, Cascade Sensor Off C 0.0 %

16.2.3.4 Graph Screen — Selecting Product / Air Temperature Graphing

The Graph Screen can chart the product temperature and the air temperature in cascade mode. Press
anywhere on the Graph. The screen below will appear from either display.

Iain Screen Air Temp. -
—  Actual
rActuals L s
—— [w*| Temp. Chan 1 __ Bir Temp | (a4
= ;
Hurnid, Chan 2
Unit Temp. - - L]
Actual Cancel
rSetpainks )
——[v| Temp. Chan1 -=[v| & - Alr Te.mp. B
Setpoint
—[ 1 Humid, Chan 2
Setpoint

Select Air Temp. in the Actuals and Setpoints frames to graph the actual air temperature and air

temperature setpoint. The actual air temperature will appear as a light blue line, and the air temperature
setpoint will appear as a dark blue line.

Select Temperature within the Actuals and Setpoints frames to graph the actual Unit temperature and Unit
(Product) temperature setpoint. The actual unit temperature will appear as a light red, line, and the unit
temperature setpoint will appear as a dark red line.
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16.2.3.5 Logging

In Cascade mode, you can log the Product Setpoints and Actual values, the Air Temperature Setpoint and
Actual values, and the Cascade PID values. When you are in cascade mode, logging the Channel 1 Actual
and Channel 1 Setpoint values will log the product readings. To log actual air temperature, open the Setup

screen and go to the Logging\Data\Cascade folder. Enable logging for CH1 Actual and CH1 Setpoint.
Cascade PID CHL1 in that folder is the Cascade loop PID value.

Setup Screen

4 |'|,Lcngging'l,Data'l,Cascade'l,

Back

CH1 Actual Enable
CH1 Sefpoint Enable
Cascade PID CH1 Enable

Descripkion

Enable the 'Cascade CH1 Actual parameter if you

Changs wank ko log Ehe air temperature while in cascade
maode,

Charnber Off 2Ea6C 0.0 %

16.2.3.6 Chamber Operation

All Synergy Controller features are available with Cascade mode enabled. Test programs are unaffected

except in cascade mode, the temperatures setpoint is the product setpoint as opposed to the air temperature
setpoint. Steady-state setpoints also work with Cascade enabled.

16.2.3.7 Safety

WARNING:

Careful consideration should be paid to the Cascade Control setup since the air temperature will
go the limits if the product sensor isn't connected properly. A secondary limit controller set
appropriately should always be used to prevent damage to the chamber or to the unit-under-test

in the event of controller or primary sensor failure. Cascade High Limit should be always be set
the maximum allowable air temperature.

Synergy Controller Technical Manual, Revision H I  Page 223



16.3 Two-Point Calibration

This Synergy Controller application note describes the gain (span) and offset calculations for a two point
calibration.

Specifically, when two reference values are known, and compared against the Synergy controller readings,
the calculations in this spreadsheet can be used to correct the errors at these points. The two reference
points and the two controller points represent two lines in the graph below.
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.00
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30.00

100.00

150
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Open Excel and load the file for this application note:

Synergy Controller 2-Point Calibration Calculations REV B.xls

Synergy Controller 2-Point Calibration Calculations Rev B.xls |

1

Note the current Gain (Span) and Offset values for the input then set the Gain to 100% and the offset to 0.

2

Fill in the Synergy Controller and Reference Values (from Calibrator) in the Yellow boxes below for the two calibration points

3

Read the new Gain and Offset in green on the right and enter them for the input. |

Corrected values show the value expected after the new gain and offset are entered.

Synergy
Controller [Reference [Corrected Value
Point 1 101.10 102.00 102.00
Point 2 -100.00 -99.00 -99.00
New Gain |New Offset
99.95%| 0.950273496

Note:

Gain values under 98% or over 102% percent may indicate an issue with the sensor, the setup, or the controller.
Consult Tidal Engineering if values outside this range are calculated by the spreadsheet.

Gain = (ReferencePt1 — ReferencePt2)/(ControllerPt1 — ControllerPt2)

Offset = (ReferencePt2 — (ControllerPt2 * Gain))
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For example, RTD inputs are calibrated in the Setup\Calibration\Input screen in units of Ohms as shown
below:

Setlp Screen

I'l,CaIiI:uratiu:un'l,Input'l,High ResiRTD 11

Friginal Sektings

Gain %(m) [ro0.00000 Offset  [0.00000

Current Reading

I_i
Gain IlDEI.DDEIEIEI Offset ||:|.|:u:u:u:n:|

Apply

Cancel

Alarrn, Multiple Alarmns

23.0C 5.0%

16.4 End to End Calibration

For End-to-End temperature Calibration, a reference temperature reading is compared against the Synergy
Controller reading. This takes into account and corrects for both sensor and controller characteristics.

The same two point calibration formulas work for End to End Calibration.
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16.5 Touch Screen Calibration

This section describes the procedure for calibrating the Synergy Micro 2 touch screen. Touch
screen calibration procedures for Synergy Micro, Synergy Compact, and Synergy V configurations
are included in the Rev F Technical Manual. This procedure requires a USB Keyboard and a Stylus.

flain - 'l.l'l.l":,l'|E! test

rChan. 1 - Temp, © —— richan. 2 - Humid, %
Setpaoint Setpoink
22.0 | ‘@ii
n ol
Temp. C Humid. %
Bckual Actual
|y
-
22.0C 551 %

Steady State
fe=li=3=10)

* |'|,5peu:ia| FunctionsiOukput 18 Contral Type
Back
Available Options
T Prograrms * [

ﬁ Favorites r

@ Docurments #

[ Contral Panel

{ﬁ-_. Hetwaork and Dial-up Connections
EE‘ Taskbar and Start Menu...

B Settings
=7 BLIAL.

| ey

||=4]=.§ 8:08 I!'M ellz
7%
@ 8 B &

[ ra

.|

@ Suspernd

Metwork and  Crwner Passwiord PC
Dial-up Co... Connection
ol e
R & B @
Powwer Regional Rernove Storage
Settings Programs Manager
T- " | [d 1
I § A b b
Ctylus Cystern Yolurme & L
Sounds -
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Activate the Windows Task bar by pressing
the stylus in the bottom 1/16’ of the touch
screen. See the areain red in the screen
shot at the let

Press the Start Button and Browse to the
Control Panel as shown at left.

Press the Stylus Icon and follow the steps to
calibrate the touch screen.

When finished, plug the USB Keyboard into
the USB Host port on the front of the
controller and hit the Enter key when
instructed.
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After the touch screen is calibrated, browse
the SaveReg program as shown at left and
to save the registry into Flash Memory. If

the calibration is performed and the
SaveReg command is not executed, the
calibration will be lost the next time the
controller is rebooted.

‘ I'I,Special FunctionsiOukpuk 18 Conkral Type

= Available Options
& Programs & ColbriTools B BIER N E
"% Favarites = Cornrmunicati [y Pockethotepad
i) Documents E Cornrmard Pr ﬁ RegEdit
[ Settings s Freecel I_L_ll SaveReg
= BUr. .. ﬁ Wincdons Exp u’ pdateTool
Suspernd bk | Cancel

| Bao7 e (4[5
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17.0 APPENDIX A COMMUNICATIONS

17.1 Frequently Used Commands

Setpoints and Process Variable Syntax Example Response
Commands
Query Channel Process Variable ? Cn where n is the channel ?C1 25.0
Query Temperature (Chan.1) ?C1 ?C1 25.0
Query Humidity (Chan.2) ?C2 ?C2 50.0
Set Temperature Setpoint (Chan.1) =SP1n =SP125.0 OK
Query Temperature Setpoint (Chan.1) | ? SP1 ? SP1 25.0
Set Humidity Setpoint (Chan. Chan.2) =SP2n = SP250.0 OK
Query Humidity Setpoint (Channel 2) ? SP2 ? SP2 50.0
On/Off Commands Syntax Example Response
Turn Chamber ON =ON =ON OK
Query Chamber ON state ? ON ? ON Oorl
Turn Chamber OFF = OFF = OFF OK
Event Output Commands Syntax Example Response
Set Event Output n ON = EVENTSnn, 1 =EVENTS 1,1 OK
Set Event Output n OFF = EVENTSn, 0 =EVENTS 1,0 OK
Query State of Event Outputs ? EVENTS ? EVENTS 00FF0003
Program Commands Syntax Example Response
Query Program State ? RUN PROFILE_STATE
Load a Program = FILEOPEN 1 “program-name” = FILEOPEN 1 OK
"Product1"”
Start a Program = RUN = RUN OK
Start a Program at a specific line = RUNFROM n = RUNFROM 2 OK
Query Program state ? RUN ? RUN 1
1= Run, 2 = Pause, 3 = Steady State
Alarm Commands Syntax Example Response
Check Status of Alarms ? ALM ? ALM 1,0,00000800
Acknowledge Alarms = ACKALM = ACKALM OK
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17.2 Synergy Controller Command Set

Notes:

SYNERGY COMMUNICATION COMMAND SET

Tidal Engineering Corporation © 2001-2015

Date: 28 August 2015

File: SYNERGY COMMUNICATION COMMANDS VERSION 4.0.0.xls

1. Many commands support a RANGE, MIN and MAX queries which return the High and Low range allowed for the command. Ex: ? CAL1 RANGE returns -50.000,50.000

2. The Asterisk "*" is used in the Synergy Controller command set as a place holder for the channel number. * is the channel number = 1,2, 3 or 4

3. The Number Sign "#" is used in the Synergy Controller command set as a place holder for an index. Ex. HIGH#_GAIN where # is the High Resolution Input 1 - 6

Description Command Usages Command Syntax Range, Command Response Example
Units Example
Control Commands
_ SP* Set = SP* XX Range = R*L to R*H or OFF =SP1100.7 OK
Ch * Setpoint SP* Query 2 5P~ 2 SP1 100.7
Ch * Actual C* Query ? C* Range =R*L to R*H or OFF ?C1 25.0
CH*Sensor Set = CH*SENSOR ARG1 ARGL1 - ID of the Sensor. 100 - = CH1SENSOR 110 OK
Ch * Sensor Select 999. -
CH* Sensor Query ? CH*SENSOR See the user manual for numeric ? CH1SENSOR 110
codes.
Ch * Cooling Output 1LO Query ?*LO 0-100 % ?1L0O 0.0
Ch * Heating Output 1HI Query 2 *HI 0-100 % 2 1HI 100.0
PB*H Set = PB*H ARG1 0t050CO0to 90 F = PB1H 10 OK
Ch * Heat Prop. Band PB*H Query 2 PB*H 0t050C 0to 90 F 2 PBIH 10.00
RS*H Set = RS*H ARG1 0 - 09.999 Repeats / Minute =RS1H .02 OK
Ch * Heat Reset RS*H Query 2 RS*H 0 - 09.999 Repeats / Minute 2 RSIH 0.020
RT*H Set = RT*H ARG1 0 - 09.999 Minutes =RTIH OK
Ch * Heat Rate RT*H Query 2 RT*H 0-09.999 Minutes 2 RT1H 1.000
CT*H Set = CT*H ARG1 1- 60 Seconds =CTIHS5 OK
Ch * Heat Cycle Time CT*H Query 2 CT*H 1- 60 Seconds 2 CT1H 5.00
RB*H Set = RB*H ARG1 0 - 7 Seconds =RB1H 4 OK
Ch * Heat Rate Band RB*H Query 2 RB*H 0-7 Seconds 2 RBIH 4.000
DB~ Set = DB* ARGL 2510 25C 45045 F =DB15 OK
Ch * Dead Band DB* Query 2 DB* 251025C -45t0 45 F 2 DB1 5.00
PB*C Set = PB*C ARG1 0t050CO0t 90 F =PBIC 10 OK
Ch * Cool Prop Band PB*C Query 2 PB*C 0t050COt0 90 F 2 PB1C 10.00
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Description Command Usages Command Syntax Range, Command Response Example
Units Example
RS*C Set = RS*C ARG1 0 - 09.999 Repeats / Minute =RS1C .700 OK
Ch * Cool Reset RS*C Query 2RS'C 0-09.999 Repeats / Minute 2 RS1C 0.070
RT*C Set = RT*C ARG1 0 - 09.999 Minutes =RTIC1 OK
Ch * Cool Rate RT*C Query 2 RT*C 0 - 09.999 Minutes 2RTIC 1.000
CT*C Set = CT*C ARG1 1- 60 Seconds =CTiC7 OK
Ch * Cool Cycle Time CT*C Query 2CT*C 1- 60 Seconds 2CT1C 7.00
RB*C Set = RB*C ARG1 0 - 7 Seconds =RB1C4 OK
Ch * Cool Rate Band RB*C Query 2 RB*C 0- 7 Seconds 2 RB1C 4.000
CAS* ENABLED Set = CAS* ENABLED ARG1 | 0- Disabled, 1- Enabled = CASL_ENABLED 1 OK
Ch * Cascade Enabled CAS* ENABLED Query | ? CAS* ENABLED 0 - Disabled, 1 - Enabled ? CAS1_ENABLED 1
CSS* Set = CSS* ARG1 ARGL1 - ID of the Sensor. 100 - =CSS1 120 OK
Ch * Cascade Sensor CSS* Query ? CSS* gzz. the user manual for numeric ? CSS1 120
C*HL Set = C*HL ARG1 f:(;c(j)((e)st'o 500 C 3260 932 F = C1HL 200 OK
Ch * Cascade High Limit C*HL Query 2 C*HL ~2001t0 500 C -326t0 932 F 2 C1HL 200.00
C*LL Set = C*LL ARG1 200 to 500 C -326 t0 932 F = CILL-100 OK
Ch * Cascade Low Limit C*LL Query 2 CALL T20010 500 C -326t0 932 F 2 CILL ~100.00
CPB*H Set = CPB*H ARGL 0t0400COto 752 F =CPB1H 10 OK
Ch * Cascade Prop. Band CPB*H Query 2 CPB*H 0t0400CO0to 752 F 2 CPB1H
CRS*H Set = CRS*H ARG1 0 - 09.99 Repeats / Minute 2 CRSIH OK
Ch * Cascade Reset CRS*H Query 2 CRS*™H 0 - 09.99 Repeats / Minute 2 CRSIH 1.000
CRT*H Set = CRT*H ARGL 0 - 09.99 Minutes =CRTIH 1 OK
Ch * Cascade Rate CRT*H Query 2 CRT*H 0-09.99 Minutes 2 CRTIH 1.000
CRB*H Set = CRB*H ARG1 0 - 09.99 Minutes = CRB1H 4 oK
Ch * Cascade Rate Band CRB*H Query > CRB*H 0-09.99 Minutes > CRBIH 4.000
C*HMAXDELTA Set = C*HMAXDELTAARGL | ARGL: = CIHMAXDELTA 10 OK
Ch * Cascade Pos. Deviation 0-50C, 0 - 90F
Limit C*HMAXDELTA Query 2 C*HMAXDELTA 0-50C, 0 - 90F 2 CIHMAXDELTA 100
C*LMAXDELTA Set = C*LMAXDELTA ARG1 ARGL: = CILMAXDELTA 20 OK
Ch * Cascade Neg. Deviation 0-50C, 0 - 90F
Limit C*LMAXDELTA Query 2 C\LMAXDELTA 0-50C, 0 - 90F ? CILMAXDELTA 20.0
Ch * Heat PID PID*H Query 2 PID*H 0-100 % 2 PIDIH 0.0
Ch * Cool PID PID*C Query 2 PID*C 0-100 % 2 PIDIC 100.0
Ch * Cascade PID CPID* Query 2 CPID* 0-100 % 2 CPID1 100.0
Ch * Low Limit R*L Set = R*L ARG1 ~20010500 C -32610 932 F = R1L -200 oK
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Description Command Usages Command Syntax Range, Command Response Example
Units Example
R*L Query ? R*L -200to 500 C -326t0 932 F ? R1L -200
R*H Set = R*H ARG1 -200to 500 C -326t0 932 F = R1H 500 OK
Ch * High Limit
R*H Query ? R*H -200to 500 C -326t0 932 F ? R1H 500
On Set =ON No Parameters =ON OK
Chamber On On Query 20n 0-Off, 1-On 20n 0
Chamber Off OFF Set = OFF No Parameters = OFF OK
GS Set = GS ARG1 0to50C,0t0 90 F =GS 10 OK
Guaranteed Soak GS Query 2GS 0t050C,0to 90 F 2GS 10.00
OT11 Set =0T11 ARG1 ARG1: =0T110 OK
0 - On/ Off Control Mode
Output 11 Control Type 1 - Time Prop. Control Mode
OT11 Query ?0T11 0 - On / Off Control Mode ?0T11 0
1 - Time Prop. Control Mode
OT17 Set =0T17 ARG1 ARG1: O0-Vacuum, 1-Purge =0T171 OK
Output 17 Control Type
OT17 Query ? OT17 0-Vacuum, 1-Purge ? 0T17 1
OT18 Set =0T18 ARG1 ARG1: =0T181 OK
Output 18 Control Type 0-Vent, 1-BoostCool
OT18 Query ?0T18 0-Vent, 1-BoostCool ?0T18 1
1L1 Ch1 Main Cooling Turn- 1L1 Set =1L1 ARG1 0 to 100 % =1L150 OK
On 1L1 Query ?1L1 0 to 100 % ?1L1 50.00
1L2 Ch1 Main Cooling Turn- 1L2 Set =1L2 ARG1 0 to 100 % =1L2 20 OK
Off 1L2 Query ?1L2 0 to 100 % ?1L2 20.00
1L3 Ch1 Setpoint Transfer 1L3 Set =1L3 ARG1 -100 to 100 C, -148to 212 F =1L310 OK
Setting 1L3 Query ? 1L3 -100to 100 C, -148to 212 F ? 1L3 10.00
1CTY Set =1CTY ARG1 ARG1: =1CTY 1 OK
0 - CAP - Tube System
1 - Agree Logic
2 - Burn In Logic
3 - Standard XV Sys Logic
1CTY Ch1 Chamber Type
1CTY Query ? 1CTY 0 - CAP - Tube System ? 1CTY 0
1 - Agree Logic
2 - Burn In Logic
3 - Standard XV Sys Logic
2L1 Ch2 Main Cooling Turn- 2L1 Set =2L1 ARG1 -100 to 100 % =2L150 OK
On 2L1 Query ?2L1 -100 to 100 % ?2L1 50.00
2L.2 Ch2 Main C00||ng Turn- 2L.2 Set =2L2 ARG1 -100 to 100 % =2L2 20 OK
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Off 2L2 Query ?2L2 -100 to 100 % ?2L2 50.00
213 Ch2 Setpoint Transfer 2L3 Set =2L3 ARG1 -100to 100 C, -148t0 212 F =2L310 OK
Setting 2L3 Query ?2L3 -100to 100 C, -148to 212 F ?2L3 50.00
2CTY Set =2CTY ARG1 ARG1: =2CTY 1 OK
0 - CAP - Tube System
1 - Agree Logic
2 - Burn In Logic
3 - Standard XV Sys Logic
2CTY Ch2 Chamber Type
2CTY Query ?2CTY 0 - CAP - Tube System ?2CTY 0
1 - Agree Logic
2 - Burn In Logic
3 - Standard XV Sys Logic
_ _ L3 Set = L3 ARG1 0-100 % =L320 OK
L3 Ch1 Main Cooling Turn-On L3 Query 213 0-100% 213 50.00
_ _ L4 Set = L4 ARG1 0-100 % =1420 oK
L4 Ch1 Main Cooling Turn-Off L4 Query 514 0-100% 514 50.00
) ) L6 Set =16 ARG1 -100to 100 C -148t0 212 F =16 20 OK
L6 Full Cooling Switch-Over L6 Query 216 100 t0 100 C -148 to 212 F 216 20.00
. _ L7 Set =L7 ARG1 0-100 % =L710 oK
L7 Ambient Cooling Turn-On L7 Query 517 0-100% 17 10.00
L8 Heat Ambient Cooling L8 Set = L8 ARG1 0-100 % =1880 OK
Turn-Off L8 Query ?L8 0-100 % ?L8 80.00
_ L9 Set = L9 ARG1 -100 to 100 C -148 t0 212 F =1950 OK
L9 Ramp-up Cooling L9 Query 219 100 t0 100 C -148 to 212 F 219 50.00
o L11 Set =111 ARG1 0-100 % =111 20 OK
L11 Dehumidify / Vent On L11 Query 711 0-100% 211 20.00
o L12 Set =112 ARG1 0-100 % =112 10 OK
L12 Dehumidify / Vent Off L12 Query 7112 0- 100 Seconds 712 10.00
) L14 Set =114 ARG1 0 - 60 Seconds =114 10 OK
L14 Time Delay Boost Cool L14 Query 7014 0-60% 2014 10.00
L15 Compressor Turn-Off L15 Set =115 ARG1 0 - 5 Minutes =L152 OK
Delay L15 Query ?L15 0 - 5 Minutes ?L15 2
LEV1 Set =LEV1 ARG1: =LEV11 OK
0 - Dehumidify Coil, 1 - Drier
LEV1 Drier / Dehumidify Coil LEV1 Query > LEVL ARGL: > LEVL 1
0 - Dehumidify Coil, 1 - Drier
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Command Syntax

Range,
Units

Command
Example

Response Example

Event Output Control
(Single Event)

EVENTS Set

= EVENTS

ARG1:

Event # (1-6)
ARG2:

0 - Disabled, 1-
Enabled

=EVENTS 11

OK

EVENTS Query

? EVENTS

ARG1:
Event # (1-6)

? EVENTS 1

Event Output Query
(All Six Events plus Relays)

EVENTS Query

? EVENTS

Returns a 32 Bit hex number.
Each bit represents an event
Bit1 = Event 1

Bit 2 = Event 2

Bit 3 = Event 3

Bit 4 = Event 4

Bit 5 = Event 5

Bit 6 = Event 6

Bit 23 = Relay 1

Bit 24 = Relay 2

? EVENTS

00C00001

Waitfor Tolerance

WF*_TOL Set

=WF*_TOL ARG1

5010 50 C (-90 to 90 F), -50 to
50%

=WF1_TOL5

OK

WF*_TOL Query

2 WF*_TOL

5010 50 C (-90 t0 90 F), -50 to
50%

? WF1_TOL

Remote Start

REMOTE_START_ENAB
LED Set

REMOTE_START_ENABL
ED ARG1

ARG1:
0 - Disabled, 1 - Enabled

= REMOTE_START_ENABLED
1

OK

REMOTE_START_ENAB
LED Query

?

I-?EMOTE_START_ENABL
ED

0 - Disabled, 1 - Enabled

? REMOTE_START_ENABLED
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Units Example
REMOTE_START_DIN = REMOTE_START_DIN ARG1: = REMOTE_START_DIN 1 OK
Set ARG1 0 - Digital Input 1

1 - Digital Input 2

2 - Digital Input 3

3 - Digital Input 4

4 - Digital Input 5

5 - Digital Input 6

6 - Digital Input 7

7 - Digital Input 8

8 - Digital Input 9

9 - Digital Input 10
Remote Start Digital Input 10 - Digital Input 11
11 - Digital Input 12
12 - Digital Input 13
13 - Digital Input 14
14 - Digital Input 15
15 - Digital Input 16

REMOTE_START_DIN ? REMOTE_START_DIN 0-15 ?REMOTE_START_DIN 1

Query

REMOTE_STOP_DIN Set | = REMOTE_STOP_DIN ARG1: = REMOTE_STOP_DIN 1 OK
ARG1 0 - Digital Input 1

1 - Digital Input 2

2 - Digital Input 3

3 - Digital Input 4

4 - Digital Input 5

5 - Digital Input 6

6 - Digital Input 7

7 - Digital Input 8

8 - Digital Input 9

9 - Digital Input 10
Remote Stop Digital Input 10 - Digital Input 11
11 - Digital Input 12
12 - Digital Input 13
13 - Digital Input 14
14 - Digital Input 15
15 - Digital Input 16

REMOTE_STOP_DIN ? REMOTE_STOP_DIN 0-15 ? REMOTE_STOP_DIN 1
Query
' RSM_DELAY Set = RSM_DELAY ARGL ARGL - 0 - 3600 Seconds = RSM_DELAY 60 OK
Resume Profile - Start Delay  =pau5E Ay Query 2 RSM_DELAY Query 0 - 3600 Seconds 2 RSM_DELAY 60
Register Cascade Key REG_KEY_CAS Set = REG_KEY_CAS ARG1 ARG1: "Cascade License Key" = REG_KEY_CAS "License Key" | OK
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REG_KEY_CAS Query ? REG_KEY_CAS Cascade License Key ? REG_KEY_CAS "License Key"
REG_KEY_PRES Set = REG_KEY_PRES ARG1 | ARGL1: "Pressure License Key" = REG_KEY_PRES "License OK
Register Pressure Key Key"
REG_KEY_PRES Query ? REG_KEY_PRES Pressure License Key ? REG_KEY_PRES "License Key"
CUSTCHAMBERNAME = CUSTCHAMBERNAME ARG1: "Custom Chamber Name" = CUSTCHAMBERNAME "My OK
Customer Chamber Name Set ARGL Chamber"
CUSTCHAMBERNAME ? CUSTCHAMBERNAME Custom Chamber Name ? CUSTCHAMBERNAME My Chamber
Query
AIR* Query ? AIR* If CH* Cascade = Off, CH* Actual ? AIR1 255
If CH* Cascade = On, CH*
. Cascade Actual
CH * Air Actual (changes
based on Cascade Mode) CC* Query ? CC* If CH* Cascade = Off, CH* Actual ?CC1 25.5
If CH* Cascade = On, CH* Product
Actual
AIRSP* Query ? AIRSP* If CH* Cascade = Off, CH* Setpoint | ? AIRSP1 255
If CH* Cascade = On, CH*
. . Cascade Setpoint
CH * Air Setpoint (changes
based on Cascade Mode) CSP* Query ? CSP* If CH* Cascade = Off, CH* Setpoint | ? CSP1 255
If CH* Cascade = On, CH* Product
Setpoint
OUT_420_#V2 Set = OUT_420_#V2 ARG1 #-1lor2 =0UT_420_1V2 710 OK
ARG1:
] 110 - 1299
Retransmit # Source See Technical Manual for complete
list
OUT_420_#V2 Query ? OUT_420_#V2 ? OUT_420_1Vv2 710

System Commands
Storage Card Info SCINFO Query ? SCINFO returns storage card free ? SCINFO Total: 8128512, Free:
1826816
RAM Info MEMINFO Query ? MEMINFO Returns total system RAM and ? MEMINFO Unknown, Total Physical:
available RAM 20242432, Available
Physical: 14848000, RAM
Software Revision *IDN Query *IDN ? Returns Revision Info: Make, *IDN? Tidal Engineering,
Model, Serial number, Version Synergy Controller,Serial-
13/0137,Version 2.6.8
OVERSION Query ? OVERSION Olympic board Version and Serial ? OVERSION Olympic V0.0.35, 13/0137

Olympic Board Version

Number
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Units Example
Execute Macro EXECMACRO Set = EXECMACRO ARG1 ARG1 - Name of a macro = EXECMACRO Macrol OK
FK Set = FK ARG1 ARG1 =FK 10 OK

Function Key Activate

3 - Setup Screen

4 - Maintenance Screen
5 - Comm Screen

6 - Program Screen

7 - Run Screen

8 - Events Screen

9 - Graph Screen

10 - Main Screen

Get Controller Runtime

GETCONTRUNTIME
Query

? GETCONTRUNTIME

Returns total Days, Hours and
Minutes the controller has been

? GETCONTRUNTIME

10 DAYS, 5 HOURS, 6
MINUTES

operational
LARGESETPOINTS = LARGESETPOINTS ARG1: = LARGESETPOINTS 1 OK
Synergy Main Screen Display ARG1 0 - Small (Default for Micro)
1 - Large (Default for Nano)
WDPING Set = WDPING ARG1 ARG1: Comm Method = WDPING 4 OK
0 - All Watchdog Timers
1- RS232 Timer
Reset Watchdog Timer 2 - RS485 Timer
3 - RS488 Timer
4 - Ethernet Timer
C*A =C*A The channel setpoint when the =Cl1A 25 OK
. Watchdog Timer triggers this
Watchdog Setpoint action.
? C*A ? C1A 25.0
WDSETPOINTS Set = WDSETPOINTS ARG1 ARGL1 - Channel 1 Setpoint = WDSETPOINTS 25.050.00.0 | OK
ARG2 ARG3 ARG4 ARG?2 - Channel 2 Setpoint 0.0

Watchdog Setpoints

ARG3 - Channel 3 Setpoint
ARG4 - Channel 4 Setpoint

WDSETPOINTS Query

? WDSETPOINTS

25.0,50.0,0.0,0.0

Watchdog Timer

WDTIMER Set
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Description

Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

ARGS3 - Action:
Bit 1 - No Action
Bit 2 - Stop Chamber
Bit 3 - Restart Comms
Bit 4 - Goto Watchdog Setpoints

WDTIMER Query

? WDTIMER ARG1

Shows Watchdog Timer Status
ARG1 - Comm Port
Returns 5 Values
First - Comm Port
Second - WD Timeout in
Seconds
Third - Action 0 - 8
Fourth - State:
0 = normal
1=WD Alarm
Fifth - Current Idle Timer in
Seconds

? WDTIMER 0

WDTIMER 060 4 0 0.0

Digital Output Query

Queries the state of a specific
digital output on the controller.

DO Query

? DO

Returns:
Output Number
Mode
0 = On/Off
1 = Time Proportioning
Output
If On/Off Mode
0 - Off
1-0On
If Time Proportioning
0 - 100%
100 - 200% - Inverse another
output
200 - 300% - Mirrored another
output

?DO1

1: M=0, O=0

RSM_STEADY

Controls the behavior of the
controller in Steady State after a
power failure.

RSM_STEADY Set

= RSM_STEADY ARG1

ARG1
0 = Chamber Off
1 = Last Setpoint(s)
2 = Watchdog Setpoint(s)

= RSM_STEADY 2

OK

RSM_STEADY Query

? RSM_STEADY

Returns:
0 = Chamber Off
1 = Last Setpoint(s)
2 = Watchdog Setpoint(s)

? RSM_STEADY
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RSM_PROFILE Set = RSM_PROFILE ARG1 ARG1 = RSM_PROFILE 2 OK

0 = Chamber Off
1 = Resume Profile

RSM_PROFILE .

SM_PRO 2 = Watchdog Setpoint(s)
Controls the behavior of the RSM_PROFILE Query ? RSM_PROFILE Returns: 2 RSM_PROFILE 2

controller running a profile after
a power failure.

0 = Chamber Off
1 = Resume Profile
2 = Watchdog Setpoint(s)

DIF Set = DIF ARG1 ARG2 ARGL1: Inputs 1 - 16
ARG2: "Open', "Close", or no
Force Digital Input State ARG2 to Clear
DIF Query ? DIF
DIT Set =DIT ARG1 ARG2 ARGL1: Inputs 1 - 16
ARG2: "Open', "Close", or no
Toggle Digital Input State ARG2 to Clear
DIT Query ?2DIT
Chamber Time TIME Query ? TIME ? TIME 0.729236111
EVENT#_NAME Set = EVENT#_NAME "ARG1" | # - Event Number 1 -9 = EVENT1_NAME "Light" OK
ARG1:
Event # Name String with Event Name
EVENT#_NAME Query ? EVENT#_NAME ? EVENT1_NAME Light
420_# ENAOFF Set =420_# ENAOFF ARG1 ARG1: =420_1_ENAOFF 1 OK
Retransmit when Chamber Off 0 - Disabled, 1 - Enabled
420_# ENAOFF Query ? 420_# ENAOFF 0 - Disabled, 1 - Enabled ?420_1 ENAOFF 1
PROFILE_ALM_BEHAVI = ARGL1: 0 -Stop Profile, 1 - Pause = PROFILE_ALM_BEHAVIOR 1 OK
OR Set PROFILE_ALM_BEHAVIO Profile
Profile Alarm Behavior RARG1
PROFILE_ALM_BEHAVI ? ? PROFILE_ALM_BEHAVIOR 1
OR Query PROFILE_ALM_BEHAVIO
R
EVENT_SHOW_HUMID = EVENT_SHOW_HUMID ARGL1: 0 - Disabled, 1 - Enabled = EVENT_SHOW_HUMID 1 OK
Event Screen Display Set ARG1
Humidity EVENT_SHOW_HUMID ? EVENT_SHOW_HUMID ? EVENT_SHOW_HUMID 1
Query
Analog Programming CH* ANLGCH*_ENA Set = ANLGCH*_ENA ARG1 ARG1:0-No, 1- Yes =ANLGCH1_ENA 1 OK
Enabled ANLGCH*_ENA Query ? ANLGCH*_ENA 0-No, 1-Yes ? ANLGCH1_ENA 1
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ANLGCH*_INP Set = ANLGCH*_INP ARG1 ARG1: = ANLGCH1_INP 140 OK
110 /ffor RTD1
120 //for RTD1
130 //for ANALOG 1
140 //ffor ANALOG 2
150 //for ANALOG 3
. 160 //for ANALOG 4
Analog Programming CH* 170 /ffor Nano TC 1
Sensor 180 //for Nano TC 2
See Technical Manual for complete
list
ANLGCH*_INP Query ? ANLGCH*_INP 110 - 999 ? ANLGCH1_INP 140
See Technical Manual for complete
list
SCANNER_LOCKOUT = SCANNER_LOCKOUT ARG1: = SCANNER_LOCKOUT 1 OK
Set ARG1 0 - Disabled, 1 - Enabled
Barcode Scanner Lockout _
SCANNER_LOCKOUT ? SCANNER_LOCKOUT 0 - Disabled, 1 - Enabled ? SCANNER_LOCKOUT 1
Query
Analog Programming CH* ANLGCH*_ENA Set = ANLGCH*_ENA ARG1 ARG1:0-No, 1-Yes =ANLGCH1_ENA 1 OK
Enabled ANLGCH*_ENA Query ? ANLGCH*_ENA 0 - No, 1-Yes ? ANLGCH1_ENA 1
ANLGCH*_INP Set = ANLGCH*_INP ARG1 ARG1: = ANLGCH1_INP 140 OK
110 /ffor RTD1
120 //for RTD1
130 //for ANALOG 1
140 //ffor ANALOG 2
150 //for ANALOG 3
. 160 //for ANALOG 4
Analog Programming CH* 170 /ffor Nano TC 1
Sensor 180 //for Nano TC 2
See Technical Manual for complete
list
ANLGCH*_INP Query ? ANLGCH*_INP 110 - 999 ? ANLGCH1_INP 140
See Technical Manual for complete
list
SCANNER_LOCKOUT = SCANNER_LOCKOUT ARG1: = SCANNER_LOCKOUT 1 OK
Set ARG1 0 - Disabled, 1 - Enabled
Barcode Scanner Lockout .
SCANNER_LOCKOUT ? SCANNER_LOCKOUT 0 - Disabled, 1 - Enabled ? SCANNER_LOCKOUT 1
Query
Data Acquisition Commands
UUT Set = UUT ARG1 ARG2 ARG1 =UUT # (1-8) =UUT11 OK

Enable/Disable UUT
Monitoring

ARG2 = 0/1 (Enable / Disable)
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UUT Query ? UUT ARG1 Range: ARG1 = UUT # (1 - 8). ?2UUT1 0
Response: 0/1 (Enabled / Disabled)
UUTR Query ? UUTR ARG1 Range: ARG1 = UUT # (1 - 8). ?UUTR 1 33.8,33.5,33.3,33.1,32.9,3
Response: comma delimited string 2.7,32.4,32.2
with 8 UUT temperature readings
UUT Readings If a sensor is not enabled, all
values returned will be 400.0 C or
752.0F. C/F
. . DI Query ? DI 4 digit hex number for the 16 Digital | ? DI FEFF
Digital Input Readings Input readings
MIRAW Query ? MIRAW Comma delimited string with 8 ? MIRAW 1.25,1.2,1.3,1.3,1.24,1.25,
Low Res Analog Raw voltage readings from the Low Res 1.2
Readings Analog Input sensors
CIRAW Query ? CIRAW Comma delimited string returning ? CIRAW 133.325,92.354,2.523,1.2

High Res Analog Raw
Readings

the readings from the two RTD
inputs and 4 High Res voltage
inputs.

54,2.536,2.541

Query SENSOR Scaled Value

SENSOR Query

? SENSOR ARG1

ARG1:

110 //for RTD1

120 //for RTD1

130 //for ANALOG 1
140 //for ANALOG 2
150 //for ANALOG 3
160 //for ANALOG 4
170 //for Nano TC 1
180 //for Nano TC 2
See Technical Manual for complete
list

? SENSOR 110

25.0

Query RAW SENSOR Raw
Value

RAW SENSOR Query

? RAWSENSOR ARG1

ARG1

110 //for RTD1

120 //for RTD1

130 //for ANALOG 1
140 //for ANALOG 2
150 //for ANALOG 3
160 //for ANALOG 4
170 /ffor Nano TC 1
180 //for Nano TC 2
See Technical Manual for complete
list

? RAWSENSOR 110

103.0

High Res Analog Scaled
Readings

Cl Query

?Cl

Comma delimited string returning
the readings from the two RTD
inputs and 4 High Res voltage
inputs.

?Cl

12.974,-
1000.000,30.392,30.396,1
11.110,0.010
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Calibration Commands
CAL* Set = CAL* ARG1 -50t0 50 C (-90to 90 F), -50to = CAL1 10.0 OK
. . 50%
Channel Offset Calibration CAL* Query % CAL* 501050 C (9010 90 F), 50t0 | 2 CALL 10.00
50%
* - * ) o = GAIN1 90 OK
Channel Gain Calibration GAIN* Set GAIN® ARG1 50 - 150% > GAINL 90.00
GAIN* Query ? GAIN* 50 - 150% ’ :
UUTms_GAIN Set = UUTms_GAIN ARG1 Range: ARG1 = 80 to 120 % = UUT88_GAIN 100.0 OK
Range: m = 1 thru 8 (Module)
UUT Sensor Calibration Gain Range: s = 1 thru 8 (Sensor)
UUTms_GAIN Query ? UUTms_GAIN Same as Set Command ? UUT88_GAIN 100.0
UUTms_OFFSET Set = UUTms_OFFSET ARG1 | (C) Range ARG1 =-100to 100 C = UUT88_OFFSET 2.0 OK
(F) Range ARG1 =-180to 180 F
. . Range: m = 1 thru 8 (Module)
UUT Sensor Calibration Offset Range: s = 1 thru 8 (Sensor)
UUTms_OFFSET Query ? UUTms_OFFSET Same as Set Command ? UUT88_OFFSET 2.0
HIGH#_GAIN Set = HIGH#_GAIN ARG1 ) = HIGH1_GAIN 105 OK
- - # - High Res Input number 1 - 6 -
High Res Analog Calibration ARG1:
Gain 25-200% Gain
HIGH#_GAIN Query ? HIGH#_GAIN # - High Res Input number 1 - 6 ? HIGH1_GAIN 105
HIGH#_OFF Set = HIGH#_OFF ARG1 ) = HIGH1_OFF 5 OK
- - # - High Res Input number 1 - 6 -
High Res Analog Calibration ARG1:
Offset -100 to 100 units
HIGH#_OFF Query ? HIGH#_OFF # - High Res Input number 1 - 6 ? HIGH1_OFF 5
HIGH#_HIGHVOLTS Set | = HIGH#_HIGHVOLTS # - High Res Analog Input number = HIGH3_HIGHVOLTS 5 OK
ARG1 3-6
. ARGL1:
::gﬂ \F\/’glstﬁr:aag)fn e Upper Volt range of the attached
9 9 9 sensor 0 - 5.25V
HIGH#_HIGHVOLTS ? HIGH#_HIGHVOLTS # - High Res Analog Input number ? HIGH3_HIGHVOLTS 5.0
Query 3-6
HIGH# _LOWVOLTS Set = HIGH#_LOWVOLTS # - High Res Analog Input number = HIGH3_LOWVOLTS .25 OK
ARG1 3-6
. . ARG1:
::'(')%\? V?)ﬁzo':tll?(;ﬂ Aen alog Lower Volt range of the attached
g 9 sensor 0 - 5.25V
HIGH#_LOWVOLTS ? HIGH#_LOWVOLTS # - High Res Analog Input number ? HIGH3_LOWVOLTS .25
Query 3-6
HIGH#_HIGHEU Set = HIGH#_HIGHEU ARG1 # - High Res Analog Input number = HIGH3_HIGHEU 100 OK

High Resolution Analog
High Engineering Units
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HIGH#_HIGHEU Query ? HIGH#_HIGHEU # - High Res Analog Input number ? HIGH3_HIGHEU 100.0
3-6
HIGH#_LOWEU Set = HIGH#_LOWEU ARG1 # - High Res Analog Input number = HIGH3_LOWEU 0 OK
3-6
High Resolution Analog ARG1:Lower value of the attached
Low Engineering Units sensor -500 - 5000 units
HIGH#_LOWEU Query ? HIGH#_LOWEU # - High Res Analog Input number ? HIGH3_LOWEU 0.0
3-6
HIGH#_TYPE = HIGH#_TYPE # - A High Res RTD Input 1 - 2 =HIGH1_TYPE 1 OK
ARGL1:
0 - JIS 500
1-JIS 100
2 - DIN 500
3 - DIN 100
# - A High Res Analog Input 3 - 6
ARG1:
0 - Temperature
1 - Vaisala Compensated
2 - Vaisala Compensate
w/RTD1
3 - Vaisala Compensate
w/RTD2
4 - Vaisala Compensate
w/Analog 1
High Resolution Analog Input 5 - Vaisala Compensate
Type w/Analog 2
6 - Vaisala Compensate
w/Analog 3
7 - Vaisala Compensate
w/Analog 4
8 - Vaisala Compensate
w/Channel 1
9 - Vaisala Compensate
w/Channel 2
10 - Vaisala Compensate
w/Channel 3
11 - Vaisala Compensate
w/Channel 4
12 - Other
13 - Altitude - Kft
14 - Altitude - Torr
HIGH#_TYPE Query ? HIGH#_TYPE # - A High Res Input 1 - 6 ? HIGH1_TYPE 1
CF Set = CF ARG1 ARG1: =CFO OK
Celsius / Fahrenheit Display 0-Celsius, 1 - Fahrenheit
CF Query ?CF 0 - Celsius, 1 - Fahrenheit ?CF 0
WETB_SENID Set = WETB_SENID ARG1 ARG1 - ID of the Sensor. 100 - = WETB_SENID 120 OK
Wet Bulb Sensor Select ID 999.
WETB_SENID Query ? WETB_SENID ID of the Sensor. 100 - 999. ? WETB_SENID 120

Synergy Controller Technical Manual, Revision H

. Page 242




Description Command Usages Command Syntax Range, Command Response Example
Units Example
DRYB_SENID Set = DRYB_SENID ARG1 ARGL1 - ID of the Sensor. 100 - = DRYB_SENID 110 OK
Dry Bulb Sensor Select ID 999.
DRYB_SENID Query ? DRYB_SENID ID of the Sensor. 100 - 999. ? DRYB_SENID 110
WBDB_ALT Set =WBDB_ALT ARG1 ARG1: =WBDR_ALT 760 OK
Wet Bulb/Dry Bulb Altitude 0 - 5000 Torr
Compensation in Torr WBDB_ALT Query 2 WBDB_ALT 0 - 5000 Torr 2 WBDB_ALT 760
TC_FILTER Set =TC_FILTER ARG1 ARG1: =TC_FILTER 1 OK
0 = Disabled
Thermocouple Filtering 1 = Enabled
Enable
TC_FILTER Query ? TC_FILTER 0 = Disabled ? TC_FILTER 1
1 = Enabled
] TC#_GAIN Set = TC#_GAIN ARG1 ARGL1 - 25-200% =TC1_GAIN 105 OK
Thermocouple # Gain TC#_GAIN Query 2 TC#_GAIN 25 - 200% 2 TC1_GAIN 105
TC#_OFF Set = TC#_OFF ARG1 ARG1: -1000.00 to 1000.00 uV =TC1_OFF 0.001 OK
Thermocouple # Offset TC# OFF Query 2 TC# OFF ~1000.00 to 1000.00 UV 2 TCL OFF 0.01
TC#_TYPE Set =TC#_TYPE ARG1 ARG1: =TC1_TYPE®6 OK
0-B Type
1-E Type
2-JType
3-KType
Thermocouple # Type 4-R Type
5-S Type
6-T Type
TC#_TYPE Query ? TC#_TYPE ? TC1_TYPE 6
= OUT#_HIGHEU ARG1 #is 1 for Retransmit 1, 2 for = OUT1_HIGHEU 500 OK
. . Retransmit 2
Retransmit # High ARG1 -500 - 5000 units
Engineering Units OUT# HIGHEU Set
OUT#_HIGHEU Query ? OUT#_HIGHEU -500 - 5000 units ? OUT1_HIGHEU 500.0
= OUT#_LOWEU ARG1 #is 1 for Retransmit 1, 2 for =OUT1_LOWEU -100 OK
Ret it # Low Endgi . Retransmit 2
etransmi ow Engineering ARGL1 -500 - 5000 units
Units OUT#_LOWEU Set
OUT#_LOWEU Query 2 OUT#_LOWEU -500 - 5000 units ? OUT1_LOWEU -100.0
OUT#_HIGHV Set = OUT#_HIGHV ARG1 #is 1 for Retransmit 1, 2 for = OUT1_HIGHV 5 OK
Retransmit 2
Retransmit # High Volts ARG1 0.0 - 5.250 Volts
OUT#_HIGHV Query ? OUT#_HIGHV 0.0 - 5.250 Volts ? OUT1_HIGHV 5.000
OUT#_LOWV Set = OUT#_LOWV ARG1 #is 1 for Retransmit 1, 2 for =0OUT1_LOWV 0 OK

Retransmit # Low Volts

Retransmit 2ARG1 0.0 - 5.250
Volts
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OUT#_LOWV Query 2 OUT#_LOWV 0.0 - 5.250 Volts ?2 OUT1_LOWV 0.000
OUT_420_# Set =0UT_420_# ARG1 #is 1 for Retransmit 1, 2 for =0UT_420 11 OK
Retransmit 2
ARG1:
0 - Off
1-Ch1 Actual
2 -CH 2 Actual
3-CH 3 Actual
4 - CH 1 Setpoint
5 - CH 2 Setpoint
6 - CH 3 Setpoint
7 - CH 1 Heat PID
Retransmit # Source 8- CH 1 Cool PID
9-CH 2 Heat PID
10 - CH 2 Cool PID
11 - CH 3 Heat PID
12 - CH 3 Cool PID
13 - CH 1 Cascade Air
14 - CH 2 Cascade Air
15 - CH 3 Cascade Air
OUT_420_# Query ?20UT_420 # 0-15 ?20UT 420 1 1
LOW#_GAIN Set = LOW#_GAIN ARG1 #is Low Res Analog Input 1 - 8 = LOW1_GAIN 105 OK
Low Resolution Analog Input ARG1- 25.0 - 200.0 %
Gain LOW#_GAIN Query ? LOW#_GAIN 25.0 - 200.0 % ? LOW1_GAIN 105.00
LOW#_OFF Set = LOW#_OFF ARG1 #is Low Res Analog Input 1 - 8 =LOW1_OFF .25 OK
Low Resolution Analog Input ARGL1 -100.0 - 100.0 Volts
Offset LOW#_OFF Query ? LOW#_OFF -100 - 100 Volts ? LOW1_OFF 0.250
LOW#_HIGHEU Set = LOW#_HIGHEU ARG1 #is Low Res Analog Input 1 - 8 =LOW1_HIGHEU 100 OK
Low Resolution Analog Input ARG1 -9999.0 - 9999.0 units
High Engineering Units LOW#_HIGHEU Query 2 LOW# _HIGHEU ~9999.0 - 9999.0 units 2 LOWL_HIGHEU 100.00
LOW#_LOWEU Set =LOW#_LOWEU ARG1 #is Low Res Analog Input 1 - 8 =LOW1_LOWEU -100 OK
Low Res Analog Input # Low ARG1 -9999.0 - 9999.0 units
Engineering Units LOW#_LOWEU Query 2 LOWW_LOWEU 29999.0 - 9999.0 units 2 LOWL_LOWEU ~100.00
LOW#_HIGHVOLTS Set = LOW#_HIGHVOLTS #is Low Res Analog Input 1 - 8 =LOW1_HIGHVOLTS 4.5 OK
Low Resolution Analog Input ARG1 ARG1 0.000 - 5.250 Volts
High Volts Scale LOW#_HIGHVOLTS ? LOW#_HIGHVOLTS 0.000 - 5.250 Volts ? LOW1_HIGHVOLTS 4.500
Query
LOW#_LOWVOLTS Set = LOW#_LOWVOLTS #is Low Res Analog Input 1 - 8 =LOW1_LOWVOLTS 1 OK
Low Resolution Analog Input ARG1 ARG1 0.000 - 5.250 Volts
Low Volts Scale LOW#_LOWVOLTS ? LOW#_LOWVOLTS 0.000 - 5.250 Volts ? LOW1_LOWVOLTS 1.000

Query
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Range,
Units

Command
Example

Response Example

Low Resolution Analog Input
Type

LOW#_TYPE Set

= LOW#_TYPE ARG1

#is Low Res Analog Input 1 - 8
ARG1:
0 - Temperature
1 - Vaisala Compensated
2 - Vaisala Compensate RTD1
3 - Vaisala Compensate RTD2
4 - Vaisala Compensate Analog

5 - Vaisala Compensate Analog

6 - Vaisala Compensate Analog
3

7 - Vaisala Compensate Analog
4

8 - Vaisala Compensate
Channel 1

9 - Vaisala Compensate
Channel 2

10 - Vaisala Compensate
Channel 3

11 - Vaisala Compensate
Channel 4

12 - Other

13 - Altitude - Kft

14 - Altitude Torr

=LOW1_TYPE 8

OK

LOW#_TYPE Query

? LOW#_TYPE

0-14

? LOW1_TYPE

Cold Junction Gain

CJTC#_GAIN Set

= CJTC#_GAIN ARG1

# is Cold Junction 1 or Cold
Junction 2
ARG1 25% - 200%

= CJTC1_GAIN 105

OK

CJTC#_GAIN Query

? CJTC# GAIN

25% - 200%

? CJTC1_GAIN

105.00

Cold Junction Offset

CJTC#_OFF Set

= CJTC#_OFF ARG1

# is Cold Junction 1 or Cold
Junction 2
ARG1 -0.100 - 0.100 mV

= CJTC1 OFF 0.1

OK

CJTC# OFF Query

? CJTC#_OFF

-0.100 - 0.100 mV

? CJTC1_OFF

0.100

Virtual Pressure Standard
Pressure Sensor ID

VP_STDALT_SENID Set

=VP_STDALT_SENID
ARG1

ARG1:

110 //for RTD1

120 //for RTD1

130 //for ANALOG 1
140 //for ANALOG 2
150 //for ANALOG 3
160 //for ANALOG 4
170 /ffor Nano TC 1
180 //for Nano TC 2
See Technical Manual for complete
list

=VP_STDALT SENID 130

OK
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VP_STDALT_SENID 110 - 999 130
Query See Technical Manual for complete
? VP_STDALT_SENID list ? VP_STDALT_SENID
VP_HIALT_SENID Set ARG1: OK
110 //for RTD1
120 //ffor RTD1
130 //for ANALOG 1
140 //ffor ANALOG 2
150 //for ANALOG 3
) . . 160 //for ANALOG 4
Virtual Pressure High Altitude 170 /ffor Nano TC 1
Sensor ID 180 /ffor Nano TC 2
See Technical Manual for complete
list
=VP_HIALT_SENID ARG1 =VP_HIALT_SENID ARG1
VP_HIALT_SENID Query 110 - 999 140
See Technical Manual for complete
? VP_HIALT_SENID list ? VP_HIALT_SENID
VP_TRANS_PRESS Set | = VP_TRANS_PRESS ARG1: 0 - 1200 OK
Virtual Pressure Transfer ARG1 =VP_TRANS PRESS 100
Pressure VP_TRANS_PRESS 0-1200 100
Query ? VP_TRANS PRESS ? VP_TRANS PRESS
. VP_TRANS_HYST Set =VP_TRANS_HYST ARG1: 0-1200 OK
Virtual Pressure Transfer ARG1 =VP TRANS HYST 100
Hysteresis ~ —
Y VP_TRANS_HYST Query | 5yp TRANS HYST 0-1200 2 VP_TRANS HYST 100
TC#_FLT_TYPE Set # - Thermocouple 1 or 2 OK
ARG1:
0 - No Filter
1 - IIR Filter
Thermocouple # Filter Type g : rfgfﬁgdﬂfr
4 - Median+lIR
=TC# _FLT _TYPE ARG1 =TC1l FLT TYPEO
TC#_FLT_TYPE Query 2 TC# ELT TYPE Filter type 0 - 4 2TC1 ELT TYPE 0
TC#_FLT_MAXD Set # - Thermocouple 1 or 2 OK
Thermocouple # IIR Filter Max = TC# FLT MAXD ARG1 ARGL1 : 0 - 1 millivolts =TC1 FLT MAXD 0.1
Delta TC#_FLT_MAXD QUeNY | »1c# FLT MAXD 0- 1 millivolts 2 TCL FLT MAXD 01
TC#_FLT_WT Set # - Thermocouple 1 or 2 OK
The_rmocouple # IR Filter =TC# FLT WT ARG1 ARGL1: 0 - 100 Percent =TC1 FLT WT 33
Weight TC#_FLT_WT Query > TC# FLT WT 0- 100 Percent 2 TCL FLT WT 33
TC#_FLT_SMPLS Set # - Thermocouple 1 or 2 OK
Thermocouple # IIR Median - TC# FLT SMPLS ARG1 | ARG1:0-19 =TC1 FLT SMPLS 5
Filter Samples TC# FLT_SMPLS Query g 0-19 — 5

2 TC# FLT_SMPLS

2 TC1 FLT_SMPLS
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TC#CJ_FLT_TYPE Set # - Thermocouple 1 or 2 OK
ARGL:
0 - No Filter
1 - IIR Filter
Thermocouple # Cold 2 - Median Filter
Junction Filter Type 3 - lIR+Median
= TCH#CJ_FLT TYPE 4 - Median+iIR
ARG1 = TC1CJ FLT TYPEO
TC#CJ_FLT_TYPEQuery | 5 ycucy FLT TYPE Filter type 0 - 4 2 TC1CJ FLT TYPE 0
TC#CJ_FLT_MAXD Set = TCH#CJ_FLT_MAXD #- Thgrmocouple lor2 OK
Thermocouple # Cold ARG1 ARG1:0 - 100 Degrees C = TC1CJ_FLT_MAXD 5
Junction IIR Filter Max Delta TC#CJ FLT MAXD 0 - 100 Degrees C = = 5
Query 2 TC#CJ_FLT _MAXD 2 TC1CJ _FLT _MAXD
TCH#HCJ_FLT_WT Set # - Thermocouple 1 or 2 OK
Thermocouple # Cold = TC#CJ_FLT_WT ARG1 | ARGL:0- 100 Percent = TC1CJ_FLT_WT 33
9 TCHCI_FLT_WT QUErY | »1cscy FLT WT 0- 100 Percent >TC1C) FLT WT 33
TC#CJ_FLT_SMPLS Set | _ R # - Thermocouple 1 or 2 T oK
Thermocouple # Cold - = TC#CJ_FLT_SMPLS ARG1: 0 - 19 B
Junction IIR Median Filter ARG1 =TCI1CJ_FLT_SMPLS 5
samples TC#CJ_FLT_SMPLS 0-19 5
Query 2 TC#CJ_FLT_SMPLS 2 TC1CJ FLT SMPLS
WBIN_FLT_ENABLED —WBIN_FLT ENABLED | ARGL: oK
Wet bulb Input IIR Filter Set ARG1 0 - Disabled, 1 - Enabled = WBIN_FLT _ENABLED 1
Enabled WBIN_FLT_ENABLED 0 - Disabled, 1 - Enabled 1
Query 2 WBIN_FLT_ENABLED 2 WBIN_FLT_ENABLED
_ WBIN_FLT_MAXD Set = WBIN_FLT_MAXD ARGL : 0 - 100 OK
Wet bulb Input IIR Filter Max ARG1 =WBIN FLT MAXD 5
Delta
WBIN_FLT_MAXD Query | 5 \wg|N FLT MAXD 0- 100 2 WBIN_FLT _MAXD 5
Wet bulb Input IIR Filter WBIN_FLT_WT Set = WBIN_FLT_WT ARG1 ARG1: 0 - 100 Percent = WBIN_FLT WT 33 OK
Weight WBIN_FLT_WT Query 2 WBIN FLT WT 0 - 100 Percent 2 WBIN FLT WT 33
DBIN_FLT_ENABLED _ DBIN_FLT_ENABLED ARG oK
Dry bulb Input IR Filter Set ARG1 0 - Disabled, 1 - Enabled = DBIN_FLT_ENABLED 1
Enabled DBIN_FLT_ENABLED 0 - Disabled, 1 - Enabled 1
Query 2 DBIN_FLT _ENABLED 2 DBIN_FLT ENABLED
Dry bulb Input IIR Filter Max DBIN_FLT_MAXD Set = DBIN_FLT MAXD ARG1 | ARG1:0-100 = DBIN_FLT MAXD 5 OK
Delta DBIN_FLT_MAXD Query | 5 pgiN FLT MAXD 0 - 100 2 DBIN_FLT MAXD 5
Dry bulb Input IIR Filter DBIN_FLT_WT Set = DBIN_FLT WT ARG1 ARG1: 0 - 100 Percent = DBIN_FLT WT 33 OK
Weight DBIN_FLT_WT Query 2 DBIN ELT WT 0 - 100 Percent 2 DBIN ELT WT 33
WDBOUT_FLT_ENABLE | = ARGL: OK
D Set WDBOUT_FLT_ENABLED | 0 - Disabled, 1 - Enabled
Wet bulb / Dry bulb Output IR ARGL = WDBOUT_FLT ENABLED 1
Filter Enabled WDBOUT _FLT ENABLE | 2 0 - Disabled, 1 - Enabled 1

D Query

WDBOUT_FLT_ENABLED

? WDBOUT_FLT_ENABLED
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WDBOUT_FLT_MAXD = WDBOUT_FLT_MAXD ARG1:0 - 100 OK
Wet bulb / Dry bulb Output IIR Set ARG1 = WDBOUT_FLT_MAXD 5
Filter Max Delta WDBOUT_FLT_MAXD 0-100 5
Query ? WDBOUT_FLT_MAXD ? WDBOUT_FLT_MAXD
WDBOUT_FLT_WT Set =WDBOUT_FLT_WT ARG1: 0 - 100 Percent OK
Wet bulb / Dry bulb Output IR ARG1 =WDBOUT _FLT_WT 33
Filter Weight WDBOUT_FLT_WT 0 - 100 Percent 33
Query ? WDBOUT_FLT_WT ? WDBOUT_FLT_WT
VIRTKFTSEN Set ARG1: OK
110 //for RTD1
120 //for RTD1
130 //for ANALOG 1
140 //for ANALOG 2
150 //for ANALOG 3
160 //for ANALOG 4
Select Virtual Kft Sensor 170 //for Nano TC 1
180 //for Nano TC 2
See Technical Manual for complete
list
= VIRTKFTSEN ARG1 = VIRTKFTSEN 140
VIRTKFTSEN Query 110 - 999 140
See Technical Manual for complete
? VIRTKFTSEN list ? VIRTKFTSEN
Logging Commands
LOGGING_ENABLED Set | = LOGGING_ ARG1: = LOGGING_ OK
ENABLED ARG1 0 - Disabled, 1 - Enabled ENABLED 1
Enable Logging LOGGING_ENABLED 2 LOGGING._ 0- Disabled,  1- Enabled 2 LOGGING_ 1
Query ENABLED ENABLED
LOGGING_INTERVAL = LOGGING_ 0 to 3600 Seconds = LOGGING_ OK
Set INTERVAL ARG1 INTERVAL 60
Logging Interval LOGGING_INTERVAL | ? LOGGING._ 0 to 3600 Seconds 2 LOGGING_ 60
Query INTERVAL INTERVAL
LOG_WHILE_OFF Set = LOG_WHILE_OFF ARG1: =LOG_WHILE_OFF 1 OK
ARG1 0 - Disabled
Enable Logging when 1 - Enabled
Chamber is Off -
LOG_WHILE_OFF Query | ? LOG_WHILE_OFF 0 - Disabled ? LOG_WHILE_OFF 1
1 - Enabled
LOG_FILE_SIZE Set =LOG_FILE_SIZEARG1 | 0.25-5MB =LOG_FILE_SIZE 1.4 oK
Log File Size
LOG_FILE_SIZE Query ? LOG_FILE_SIZE 0.25-5MB ? LOG_FILE_SIZE 1.40
LOG_CH*_ACT Set =LOG_CH* ACT ARG1 ARG1: =LOG_CH1 _ACT 1 oK
Log Ch* Actual 0 - Don't Log, 1-Log
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LOG_CH*_ACT Query ? LOG_CH*_ACT 0 - Don't Log, 1-Log ? LOG_CH1_ACT 1
LOG_CH*_SP Set = LOG_CH*_SP ARG1 ARG1: =LOG_CH1_SP1 OK
Log Ch* Setpoint 0-Dontlog, 1-Llog
LOG_CH*_SP Query ? LOG_CH*_SP 0 - Don't Log, 1-Log ? LOG_CH1_SP 1
LOG_CAS_CH* _ACT Set | = LOG_CAS_CH*_ACT ARG1: =LOG_CAS_CH1_ACT 1 OK
ARG1 0 - Don't Log, 1-Log
Log CH* Cascade Act
LOG_CAS_CH*_ACT ? LOG_CAS_CH*_ACT 0-Don'tLog, 1-Log ? LOG_CAS_CH1_ACT 1
Query
LOG_CAS_CH*_SP Set = LOG_CAS_CH*_SP ARG1: =LOG_CAS_CH1_SP1 OK
ARG1 0 - Don't Log, 1-Log
Log CH* Cascade SP
LOG_CAS_CH*_SP ? LOG_CAS_CH*_SP 0-Don'tLog, 1-Log ? LOG_CAS_CH1_SP 1
Query
LOG_CAS_CH*_PID Set = LOG_CAS_CH*_PID ARG1: =LOG_CAS_CH1_PID1 OK
ARG1 0-DontLog, 1-Log
Log CH* Cascade PID
LOG_CAS_CH*_PID ? LOG_CAS_CH*_PID 0-Don'tLog, 1-Log ? LOG_CAS_CH1_PID 1
Query
LOG_HIGH_# Set = LOG_HIGH_# ARG1 # - ANumberfrom 1to 6 =LOG_HIGH_11 OK
ARG1:
Log High Resolution Analog OnO - Logging Off, 1 - Logging
Input LOG_HIGH_# Query 2 LOG_HIGH_# # - A Number from L to 6 2 LOG_HIGH_1 1
0 - Logging Off, 1 - Logging
On
LOG_LOW_# Set = LOG_LOW_# ARG1 # - ANumber from 1to 8ARG1: | =LOG_LOW_11 OK
0 - Logging Off, 1 - Logging On
Log Low Resolution Analog
Input LOG_LOW_# Query ? LOG_LOW._# # - ANumber from 1to 8 ?LOG_LOW_1 1
0 - Logging Off, 1 - Logging
On
LOG_UUT# Set =LOG_UUT# ARG1 # - Module Number from 1 to 8 =LOG_UUT1 1 OK
ARG1:
0 - Logging Off, 1 - Logging
Log UUT Modules On
LOG_UUT# Query ? LOG_UUT# # - Module Number from 1 to 8 ? LOG_UUT1 1
0 - Logging Off, 1 - Logging
On
LOG_DIO_# Set = LOG_DIO_# ARG1 # - Digital Input Number from 1 =LOG_DIO_11 OK
to 16
ARG1:
0 - Logging Off, 1 - Logging
Log Digital 10 Inputs On
LOG_DIO_# Query ? LOG_DIO_# # - Digital Input Number from 1 ?LOG_DIO_1 1

to 16
0 - Logging Off,
On

1 - Logging
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LOG_OUTPUTS Set =LOG_OUTPUTS ARG1 ARG1: =LOG_OUTPUTS 1 OK
0 - Logging Off, 1 - Logging
Log Outputs Enabled On
LOG_OUTPUTS Query ? LOG_OUTPUTS 0 - Logging Off, 1 - Logging ? LOG_OUTPUTS 1
On
LOG_CH*_HEAT_PID =LOG_CH*_HEAT_PID ARG1: =LOG_CH1 HEAT_PID 1 OK
Set ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat PID On
LOG_CH* HEAT_PID ? LOG_CH*_HEAT_PID 0-Logging Off, 1-Logging | ?LOG_CH1 HEAT_PID 1
Query On
LOG_CH* HEAT PN Set | = LOG_CH* HEAT_PN ARGL: =LOG_CH1_HEAT PN 1 OK
ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat PN On
LOG_CH* HEAT_PN ? LOG_CH*_HEAT PN 0-Logging Off, 1-Logging | ?LOG_CH1_HEAT PN 1
Query On
LOG_CH* HEAT INSet | =LOG_CH* HEAT_IN ARGL: =LOG_CH1_HEAT IN1 OK
ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat IN On
LOG_CH* HEAT_IN 2 LOG_CH*_HEAT_IN 0- Logging Off, 1-Logging | ?LOG_CH1_HEAT_IN 1
Query On
LOG_CH* HEAT DN Set | = LOG_CH* HEAT_DN ARGL: =LOG_CH1_HEAT DN 1 OK
ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat DN On
LOG_CH* HEAT_DN ? LOG_CH*_HEAT_DN 0 - Logging Off, 1 - Logging ? LOG_CH1_HEAT DN 1
Query On
LOG_CH* HEAT_ERR = LOG_CH* HEAT_ERR ARG1: =LOG_CH1_HEAT_ERR 1 OK
Set ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat Error On
LOGD_CH* HEAT_ERR | ? LOG_CH* HEAT_ERR 0 - Logging Off, 1 - Logging ? LOG_CH1_HEAT_ERR 1
Query On
LOG_CH* HEAT_CT Set | = LOG_CH* HEAT CT ARG1: =LOG_CH1 HEAT CT1 OK
Log PID Channel * Heat Cycle ARGL Ono - Logging Off, 1 - Logging
Time LOG_CH* HEAT_CT ? LOG_CH*_HEAT_CT 0 - Logging Off, 1 - Logging ? LOG_CH1_HEAT_CT 1
Query On
LOG_CH* HEAT_PB Set | =LOG_CH* HEAT_PB ARG1: =LOG_CH1 HEAT_PB1 OK
Log PID Channel * Heat ARGL Ono - Logging Off, 1 - Logging
Proportional Band LOG_CH*_HEAT_PB 2 LOG_CH*_HEAT_PB 0- Logging Off, 1-Logging | ? LOG_CH1_HEAT PB 1
Query On
LOG_CH* HEAT RB Set | = LOG_CH* HEAT_RB ARGL: =LOG_CH1_HEAT RB1 OK
Log PID Channel * Heat Rate ARGL Ono - Logging Off, 1 - Logging
Band LOG_CH* HEAT_RB ? LOG_CH*_HEAT_RB 0- Logging Off, 1-Logging | ?LOG_CH1_HEAT RB 1
Query On
LOG_CH* HEAT_RS Set | = LOG_CH* HEAT_RS ARGL: =LOG_CH1_HEAT RS1 OK
Log PID Channel * Heat Reset ARG1 0 - Logging Off, 1 - Logging
On
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LOG_CH* HEAT_RS ? LOG_CH*_HEAT_RS 0 - Logging Off, 1 - Logging ? LOG_CH1_HEAT_RS 1
Query On
LOG_CH* HEAT_RT Set | =LOG_CH* HEAT_RT ARG1: =LOG_CH1 HEAT_RT1 OK
ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Heat Rate On
LOG_CH* HEAT_RT ? LOG_CH*_HEAT_RT 0 - Logging Off ? LOG_CH1_HEAT_RT 1
Query 1 - Logging On
LOG_CH*_COOL_PID =LOG_CH*_COOL_PID ARGL: =LOG_CH1_COOL_PID 1 OK
Set ARG1 0 - Logging Off
Log PID Channel # Cool PID 1 - Logging On
LOG_CH*_COOL_PID ? LOG_CH*_COOL_PID 0 - Logging Off ? LOG_CH1_COOL_PID 1
Query 1 - Logging On
LOG_CH*_COOL_PN Set | = LOG_CH*_COOL_PN ARG1: =LOG_CH1_COOL_PN 1 OK
ARG1 0 - Logging Off
Log PID Channel # Cool PN 1 -Logging On
LOG_CH*_COOL_PN ? LOG_CH*_COOL_PN 0 - Logging Off ? LOG_CH1_COOL_PN 1
Query 1 - Logging On
LOG_CH*_COOL_IN Set | =LOG_CH*_COOL_IN 0 - Logging Off =LOG_CH1_COOL_IN1 OK
ARG1 1 - Logging On
Log PID Channel # Cool IN LOG_CH*_COOL_IN 2 LOG_CH*_COOL_IN 0 - Logging Off 2 LOG_CH1_COOL_IN 1
Query 1 - Logging On
LOG_CH*_COOL_DN Set | =LOG_CH* COOL_DN 0 - Logging Off = LOG_CH1_COOL_DN 1 OK
ARG1 1 - Logging On
Log PID Channel # Cool DN LOG_CH* COOL DN 2 LOG_CH* COOL DN 0- Logging Off 2 LO0G_CH1_COOL DN 1
Query 1 - Logging On
LOG_CH* COOL_ERR = LOG_CH*_COOL_ERR 0 - Logging Off =LOG_CH1_COOL_ERR 1 OK
Set ARG1 1 - Logging On
Log PID Ch | # I E
og PID Channel # Cool Error =556 ERR | 2 LOG_CH*_COOL_ERR 0 - Logging Off 2 L0G_CHL_COOL_ERR 1
Query 1 - Logging On
LOG_CH*_COOL_CT Set | =LOG_CH*_COOL_CT ARG1: =LOG_CH1_COOL_CT 1 OK
ARG1 0 - Logging Off
Log PID Channel * Cool 1 - Logging On
Cycle Time -
LOG_CH*_COOL_CT ? LOG_CH*_COOL_CT 0 - Logging Off ? LOG_CH1_COOL_CT 1
Query 1 - Logging On
LOG_CH*_COOL_PB Set | = LOG_CH*_COOL_PB ARGL: =LOG_CH1_COOL_PB 1 OK
ARG1 0 - Logging Off
Log PID Channel * Cool 1 - Logging On
Proportional Band
LOG_CH*_COOL_PB ? LOG_CH*_COOL_PB 0 - Logging Off, 1 - Logging ? LOG_CH1_COOL_PB 1
Query On
Log PID Channel * Cool LOG_CH*_COOL_RB Set | =LOG_CH*_COOL_RB ARG1: =LOG_CH1_COOL_RB 1 OK
Rate Band ARG1 On0 - Logging Off, 1 - Logging
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LOG_CH*_COOL_RB ? LOG_CH*_COOL_RB 0 - Logging Off, 1 - Logging ? LOG_CH1_COOL_RB 1
Query On
LOG_CH*_COOL_RS Set | =LOG_CH*_COOL_RS ARG1: =LOG_CH1_COOL_RS 1 OK
Log PID Channel * Cool ARGL Ono - Logging Off, 1 - Logging
Reset LOG_CH* COOL_RS 2 LOG_CH* _COOL_RS 0- Logging Off, 1-Logging | ? LOG_CHL COOL_RS 1
Query On
LOG_CH* COOL_RT Set | =LOG_CH*_COOL_RT ARGL: =LOG_CH1_COOL_RT 1 OK
Log PID Channel * Cool ARGL Ono - Logging Off, 1 - Logging
Rate LOG_CH*_COOL_RT ? LOG_CH*_COOL_RT 0- Logging Off, 1-Logging | ?LOG_CH1_COOL_RT 1
Query On
C|eary History Database CLEARHIST = CLEARHIST 0 - Don't Clear, 1 - Clear = CLEARHIST OK
Copy History Database to FTP | COPYHISTTOFTP = COPYHISTTOFTP ARG1: = COPYHISTTOFTP 1 OK
Directory ARG1 0-Don't Copy, 1-COPY
LOG_DEVALMS_CH* Set | = LOG_DEVALMS_CH* ARG1: =LOG_DEVALMS_CH11 OK
Log Deviation Alarm Limits ARG1 0- D!sabled, 1- Enabled
LOG_DEVALMS_CH* ? LOG_DEVALMS_CH* 0 - Disabled, 1 - Enabled ? LOG_DEVALMS_CH1 1
Query
LOGFULL_ACTION Set = LOGFULL_ACTION ARG1: = LOGFULL_ACTION 1 OK
ARG1 0 - Overwrite
Log Full Action 1 - Stop Logging
LOGFULL_ACTION ? LOGFULL_ACTION 0 - Overwrite, 1 - Stop ? LOGFULL_ACTION 1
Query Logging
LOGFULL_WARNING = LOGFULL_WARNING ARG1:0-No, 1- Yes = LOGFULL_WARNING 1 OK
Log Usage Warning Enable Set ARG1
LOGFULL_WARNING ? LOGFULL_WARNING 0 - No, 1-Yes ? LOGFULL_WARNING 1
Query
LOGFULL_WARN_PERC | = ARG1: 1% - 100% = LOGFULL_WARN_PERCENT OK
ENT Set LOGFULL_WARN_PERCE 80
Log Usage Warning NT ARG1
Percentage LOGFULL_WARN_PERC | ? 1% - 100% ? LOGFULL_WARN_PERCENT | 80%
ENT Query LOGFULL_WARN_PERCE
NT
PROF_MAX_COUNT Set | = PROF_MAX_COUNT ARG1: 1 - 100 Profiles = PROF_MAX_COUNT 25 OK
Profile Warning Count ARGL
PROF_MAX_COUNT ? PROF_MAX_COUNT 1-100 ? PROF_MAX_COUNT 25
Query
PROF_REMOVE_COUN = ARG1: 0 - 100 Profiles = PROF_REMOVE_COUNT 30 OK
T Set PROF_REMOVE_COUNT
Profile Auto-Remove Count ARG1
PROF_REMOVE_COUN | 2 0-100 ?PROF_REMOVE_COUNT 30
T Query PROF_REMOVE_COUNT
LOG_PER_PROFILE Set = LOG_PER_PROFILE ARG1:0-No, 1-Yes = LOG_PER_PROFILE 1 OK
Enable Logging Per Profile ARGL
LOG_PER_PROFILE ? LOG_PER_PROFILE 0-No, 1-Yes ? LOG_PER_PROFILE 1

Query
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LOG_PWM# Set = LOG_PWM# ARG1 # - PWM Output 1 - 8 =LOG_PWML 1 oK
ARG1:
Log PWMs C)nO - Logging Off, 1 - Logging
LOG_PWM# Query ? LOG_PWM# 0 - Logging Off, 1 - Logging ? LOG_PWM1
On
LOG_TC#CJ Set = LOG_TC#CJ ARG1 # - Thermocouple 1 or 2 =LOG_TCl1CJ1 OK
ARG1:
Log Thermocouple # Cold 0 - Logging Off, 1 - Logging
Junction On
LOG_TC#CJ Query ? LOG_TC#CJ 0 - Logging Off, 1 - Logging ? LOG_TC1CJ
On
LOG_CH* CAS_PID Set | = LOG_CH* CAS_PID ARGL: =LOG_CH1 CAS PID1 oK
Log PID Channel * Cascade ARGL OnO - Logging Off, 1 - Logging
PID LOG_CH* CAS_PID 2 LOG_CH* CAS_PID 0-Logging O, _1-Logging | ? LOG_CHL_CAS_PID
Query On
LOG_CH* CAS PN Set | =LOG_CH* CAS_PN ARGL: =LOG_CHL CAS PN 1 oK
Log PID Channel * Cascade ARGL OnO - Logging Off, 1 - Logging
PN LOG_CH* CAS_PN 2 LOG_CH* CAS_PN 0-Logging O, _ 1-Logging | ? LOG_CHL_CAS_PN
Query On
LOG_CH* CAS_IN Set =LOG_CH* CAS_IN ARGL: =LOG_CHL CAS IN1 oK
ARG1 0 - Logging Off, 1 - Logging
Log PID Channel * Cascade IN On
LOG_CH*_CAS_IN Query | ? LOG_CH*_CAS_IN 0 - Logging Off, 1 - Logging ? LOG_CH1_CAS_IN
On
LOG_CH* CAS DN Set | =LOG_CH*_CAS_DN ARGL: =LOG_CH1_CAS_DN 1 oK
Log PID Channel * Cascade ARGL Ono - Logging Off, 1 - Logging
DN LOG_CH*_CAS DN 2 LOG_CH*_CAS DN 0- Logging Off, 1-Logging | ? LOG_CHL CAS DN
Query On
LOG_CH*_CAS_ERR Set | =LOG_CH*_CAS_ERR ARGL: = LOG_CH1_CAS_ERR 1 oK
Log PID Channel * Cascade ARGL Ono - Logging Off, 1 - Logging
Error LOGD_CH* CAS_ERR | ? LOG_CH*_CAS_ERR 0- Logging Off, 1-Logging | ? LOG_CHL_CAS_ERR
Query On
LOG_CH*_CAS_PB Set =LOG_CH*_CAS_PB ARG1: =LOG_CH1 _CAS PB1 OK
Log PID Channel * Cascade ARGL Ono - Logging Off, 1 - Logging
Proportional Band LOG_CH*_CAS_PB 2 LOG_CH*_CAS_PB 0- Logging Off, 1-Logging | ? LOG_CHL CAS_PB
Query On
LOG_CH* CAS RB Set | =LOG_CH* CAS_RB ARGL: =LOG_CHL CAS RB 1 oK
Log PID Channel * Cascade ARG1 OnO - Logging Off, 1 - Logging
Rate Band LOG_CH* CAS_RB 2 LOG_CH* CAS_RB 0-Logging O, _1-Logging | ? LOG_CHL_CAS_RB
Query On
Log PID Channel * Cascade LOG_CH*_CAS_RS Set =LOG_CH* CAS_RS ARG1: =LOG_CH1_CAS RS1 OK
Reset ARG1 0 - Logging Off, 1 - Logging
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On
LOG_CH* CAS_RS ? LOG_CH* CAS_RS 0 - Logging Off, 1 - Logging ? LOG_CH1_CAS_RS
Query On
LOG_CH*_CAS_RT Set = LOG_CH*_CAS_RT ARG1: =LOG_CH1_CAS_RT 1 OK
Log PID Channel * Cascade ARGL Ono - Logging Off, 1 - Logging
Rate LOG_CH* CAS_RT 2L0G_CH* CAS_RT 0 - Logging Off 2L0G_CHL CAS_RT
Query 1 - Logging On
LOG_MACHINE# Set = LOG_MACHINE# ARG1 # - Machine Input Number from = LOG_MACHINE1 1 OK
1t08
ARG1:
Log Machine Inputs 0 - Logging Off, 1 - Logging
On
LOG_MACHINE# Query ? LOG_MACHINE# 0 - Logging Off, 1 - Logging ? LOG_MACHINE1
On
LOG_TC# Set =LOG_TC# ARG1 # - Thermocouple 1 or 2 =LOG_TC11 OK
ARG1:
Log Thermocouple Ono - Logging Off, 1 - Logging
LOG_TC# Query ? LOG_TC# 0 - Logging Off, 1 - Logging ?LOG_TC1
On
PROFILE_NAME_FMT = PROFILE_NAME_FMT ARGL1: = PROFILE_NAME_FMT 1 OK
Set ARG1 0 - [Profile Name] - [Time
Stamp]
Profile Log Name Format 1 - [Chamber Name] [Profile
Name] - [Time Stamp]
PROFILE_NAME_FMT ? PROFILE_NAME_FMT 0-1 ? PROFILE_NAME_FMT 1
Query
Profile Commands
Run Query ? RUN Returns: ? RUN 0
0 - Stop
R 1-Run
un 2 - Pause
3 - Steady State
Pause Program HOLD Set =HOLD No Parameters =HOLD OK
Resume Program RSUM Set =RSUM No Parameters =RSUM OK
Run From RUNFROM Set = RUNFROM ARG1 Range = Step 1 - Last Step = RUNFROM 5 OK
Stop and Hold STOPHOLD Set = STOPHOLD No Parameters = STOPHOLD OK
Run Profile with outputs Off RUNOFF Set = RUNOFF 1 Constant Parameter 1 = RUNOFF 1 OK
Create a New File FILENEW Set = FILENEW No Arguments = FILENEW
FILESAVE Set = FILESAVE ARGL1 = Filename to save to = FILESAVE MyProfile

Save a downloaded file
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Open a downloaded file

FILEOPEN Set

= FILEOPEN 1 "file name"

ARGL1 = Filename to save to

= FILEOPEN MyProfile

VTVINFO Set = VTVINFO ARG1 ARG2 ARG1 - Major Version # of file.Is1 | =VTVINFO1000
Set information regarding the ARG3 ARG4 ARG?2 - Minor Version # of file. Is 0
profile being downloaded. This is only for use in ARGS3 - Revision Version # of file.
saved files. Is 0
Use immediately after a ARG4:
FILENEW command 0 - File is saved in C
1 - File is saved in F
STP = STP File # Step # See File, Step, Step Type, etc. =STP110
Program Step STEPTYPE ARG4 ARGn parameters below
FILE # See Program Step N/A Constant Parameter 1 N/A
STEP # See Program Step N/A Range 1-255 N/A
See Program Step N/A 0 = Setpoint
1 = Jumploop
2 = Waitfor
STEPTYPE 3 = Autostart
4 = Stop
5 = Link
See Steptype ARG4 ARGS ... ARG31 ARG4 = CH1 SP X 10ARG5 = CH2 | 10 (CH1= 1.0 Deg.)600 (CH2= OK
SP X 10ARG6 = Ramp Hours X 60.0 Deg.)10 (1.0 Hours)225
10ARG7 = Ramp Minutes X (22.5 Minutes)0 (0 Seconds)10
10ARG8 = Ramp Seconds X 0 0 0 10 0 (on,off,off,off,on,off)0
10ARG9 - 14 = Event 1 - 6 (10=on, | O (Not Used)
0 = off ARG15 - 16 = 0 (Not Used)
SETPOINT ARG17 = CH3 SP X 10 (-10000 = -10000 (CH3= Off)
off) -10000 (CH4= Off)
ARG18 = CH4 SP X 10 (-10000 = 0000000000 (NotUsed)
off) 0 (LEV1= Off)
ARG19 - 28 =0 (Not Used) 10 (LEV2=0On)
ARG29 = LEV1 (10=o0n, 0 = off) 10 (OT11= Time Prop.)
ARG30 = LEV2 (10=0n, 0 = off)
ARG31 = 0T11
NOTE: ARG 4 thru ARG 31 are
X10
See Steptype ARG4 ARG5 ARG4 = Jump Step X 10 200 (Jump to Line 20) OK
ARG5 = Jump Count X 10 (-10 = 150 (Jump 15 times)
JUMPLOOP infinite)

NOTE: ARG 4 thru ARG 5 are
X10
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See Steptype ARG4 ARGS ... ARG26 ARG4 = Wait CH1 Actual 10 (CH1= 1.0 Deg.) OK
ARG5 = Wait CH2 Actual 600 (CH2=60.0 Deg.)
ARG6 = Wait Hours 10 (1.0 Hours)
ARG7 = Wait Minutes 225 (22.5 Minutes)
ARGS8 = Wait External Event 0 (Don't Wait)
ARG9 = Wait CH3 Actual -10000 (CH3= Don't Wait)
WAITFOR ARG10 = Wait CH4 Actual -10000 (CH4=Don't Wait)
ARG11 = Wait Seconds 110 (11 Seconds)
ARG12 - 27 = Wait on Input 1-16 100100000000
NOTE: ARG 4 thru ARG 12 are (Wait for Input 1 and Input 3)
X10
See Steptype ARG4 ARG5 ARG6 ARG7 | ARG4 = AutoStart Day 30 (Day =3) OK
ARGS8 ARG5 = AutoStart Hour 210 (Hour = 21)
ARG6 = AutoStart Minute 220 (Minute = 22)
AUTOSTART ARG7 = AutoStart Month 60 (Month = 6, June)
ARGS8 = AutoStart Year 20090 (Year = 2009)
NOTE: ARG 4 thru ARG 8 are
X10
See Steptype ARG4 ARG4: OK
STOP 0 - Outputs Off
10 - Outputs On
_ _ = PRG_MULT_STOPS ARG1:
Allow Multiple Stop Stepsina  pRG_MULT_STOPS Set  ARG1 0 - Disabled, 1 - Enabled =PRG_MULT_STOPS 0 OK
Profile PRG_MULT_STOPS
Query ? PRG_MULT STOPS 0 - Disabled, 1 - Enabled ? PRG_MULT _STOPS 0
Alarm Commands
A*L Set = A*L ARG1 -200 to 500 C -326 t0 932 F = AlL -200 OK
*
Ch *Low Alarm A*L Query 2 AL 200 t0 500 C -326 t0 932 F 2ALL 200
_ A*H Set = A*H ARG1 -200 to 500 C -326 t0 932 F = A2H 500 OK
Ch * High Alarm A*H Query 2 AH 20010 500 C 326 10 932 F 2 A2H 500
IGNORE_CH*_ALM Set = IGNORE_CH*_ALM ARG1: =IGNORE_CH1_ALM 1 OK
ARG1 0 - Outputs Off, 1 - Outputs
Ch * Alarm Enabled While Off On
IGNORE_CH*_ALM ? IGNORE_CH*_ALM 0 - Outputs Off, 1 - Outputs ? IGNORE_CH1_ALM 1
Query ARG1 On
A*DH Set = A*DH ARG1 0. = A1DH 20 OK
Ch * Deviation High Alarm ARGL: 0 - 500C
A*DH Query 2 A*DH 0-500C ? A1DH 20.0
A*DL Set = A*DL ARG1 . =A1DL 10 OK
Ch * Deviation Low Alarm ARG 0 - 500C
A*DL Query 5 A*DL 0 - 500C 2 A1DL 10.0
A*DE Set = A*DE ARG1 ARG1: =Al1DE 1 OK

Ch * Deviation Alarms Enable
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Units Example
A'DE Query ? A'DE 0 - Disabled, 1 - Enabled ?ALDE !
A*DT Set = A*DT ARG1 ARG1: = Al1DT 3600 OK
Ch * Deviation Alarm Delay 0 - 7200 Seconds
A*DT Query 2 ADT 0-7200 Seconds ? A1DT 3600
ALMADD Set = ALMADD ARG1 ARG2 ARG1 - Order Number, Alarms are | = ALMADD 501001101101 OK

User Alarm Add

Synergy Controller Technical Manual, Revision H

... ARG17 "ARG18"

. Page 257

checked lowest to highestARG2 -
Turn On Delay in SecondsARG3 -
Turn Off Delay in SecondsARG4 -
Log Alarm O-False 1-
TrueARGS5 - Disable Chamber 0
-False 1- TrueARGS - String
Format O-Plain Text 1-Insert
ValueARG7 - Sensor ID 100 - 999

ARG8 - Comparison Type

0 = < (float)

1 => (float)

2 = Input Open

3 = Input Closed
ARG9 - Alarm Threshold Value
ARG10 - Alarm Channel
ARG11 - Alarm Relay

0 - No Relay Activated

1 - Channel 1 Relay

2 - Channel 2 Relay

3 - Channel 1 and Channel 2
Relay

100.0111011120680 "User
High Alarm"
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Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

ARG12 - Show Alarm

0 - False

1-True
ARG13 - Alarm Type

0 - Channel Reading

1 - Sensor Connect

2 - Raw Reading
ARG14 - Use Scaled Input Value

0 - False

1-True
ARG15 - Require User
Acknowledge

0 - False

1-True
ARG16 - Always set to 1
ARG17 - Alarm Classification

20680 - User Generated Critical
Alarm

20681 - User Generated
Warning

20682 - User Generated
Information
ARG18 - Alarm String to display
and log

Alarm System Initialization

ALMINIT Set

= ALMINIT

Initialized the Alarm system. This
command should be sent after
adding additional user alarms

= ALMINIT

OK

Remove User Alarm

ALMREMOVE Set

= ALMREMOVE ARG1
ARG2

ARGL1 - Sensor ID 100 - 1000
ARG2 - Alarm Order Number

= ALMREMOVE 110 501

OK

Acknowledge All Alarms

ACKALM Set

= ACKALM ARG1

ARGL1 - Always 1 to reset the
alarms

Number of active alarms, 32 bit hex
number representing types of
alarms.

=ACKALM 1

0, 00000001

Show Active Alarms

SHOWACTALM Query

? SHOWACTALM

Shows all active alarms.

Number of active alarms, 32 bit hex
number representing types of
alarms.

? SHOWACTALM

0, 00000001

Show Alarm Status

ALM Query
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? ALM

Shows alarm states

Returns 3 values: %i, %i, %8.8X
First: Number of Alarms, both
active & inactive

Second: Number of active alarms
Third: 32 bit hex number with each
bit representing a different alarm

? ALM

0, 0, 00000000
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Response Example

Bit 1 - Comm Port / Olympic board
unavailable

Bit 2 - Bad Sensor connect 1

Bit 3 - Bad Sensor connect 2

Bit 4 - Bad Sensor connect 3

Bit 5 - Bad Sensor connect 4

Bit 6 - Bad Sensor connect 5

Bit 7 - Bad Sensor connect 6

Bit 8 - Olympic Board Reset
Bit 9 - Storage Space Low

Bit 10 - Program Memory Low
Bit 11 - Watlow Alarm

Bit 12 - CH1 High Alarm

Bit 13 - CH1 Low Alarm

Bit 14 - CH2 High Alarm

Bit 15 - CH2 Low Alarm

Bit 16 - CH3 High Alarm

Bit 17 - CH3 Low Alarm

Bit 18 - PID Thread Crashed
Bit 19 - Bad Sensor Reading

CH * Alarm Delay

A*T Set

= A*T ARG1

ARG1: 0-72000 Seconds

=A1T 60

OK

A*T Query

? AT

0 - 72000 Seconds

? A1T

60

E-Mail Commands

Email Enabled

EMAIL_ENABLED Set

= EMAIL_ENABLED ARG1

ARG1:
0 - Disabled, 1 - Enabled

= EMAIL_ENABLED 1

OK

EMAIL_ENABLED Query

? EMAIL_ENABLED

0 - Disabled, 1 - Enabled

? EMAIL_ENABLED

1

Email Sender Name

EMAIL_SENDER Set

= EMAIL_SENDER ARG1

ARG1: "Sender Name"

= EMAIL_SENDER "Sender
Name"

OK

EMAIL_SENDER Query

? EMAIL_SENDER

Sender Name

? EMAIL_SENDER

Sender Name

Email Sender Address

EMAIL_ADDR Set

= EMAIL_ADDR ARG1

ARG1: "Sender Email Address"

= EMAIL_ADDR
"sender@domain.com”

OK

EMAIL_ADDR Query

? EMAIL_ADDR

Sender Email Address

? EMAIL_ADDR

sender@domain.com

Email SMTP Server

SMTP_SERVER Set

= SMTP_SERVER ARG1

ARG1: "SMTP Server IP"

= SMTP_SERVER "1.2.3.4"

OK

SMTP_SERVER Query ? SMTP_SERVER SMTP Server IP ? SMTP_SERVER 1.2.34

EMAIL_ALARMS Set = EMAIL_ALARMS ARG1 ARG1: = EMAIL_ALARMS 1 OK
Email Alarms 0- Disabled, 1 - Enabled

EMAIL_ALARMS Query ? EMAIL_ALARMS 0 - Disabled, 1 - Enabled ? EMAIL_ALARMS 1

EML_ADDR_# Set = EML_ADDR_# ARGL # - Anumberforuser1-5 =EML_ADDR 1 OK

Email Addresses

ARG1: "Recipient Email Address"

"recipientl@domain.com"

EML_ADDR_# Query

? EML_ADDR_#

Recipient Email Address

? EML_ADDR_1

recipient@domain.com

Synergy Controller Technical Manual, Revision H

. Page 259



mailto:sender@domain.com
mailto:recipient@domain.com

Description Command Usages Command Syntax Range, Command Response Example
Units Example
EML_ALM_USER# ENA | =EML_ALM_USER# ENA | # - A numberforuser1-5 = EML_ALM_USER1_ENA 1 OK
Set ARG1 ARG1:
Email Alarm to User 0 - Disabled, 1 - Enabled
EML_ALM_USER# ENA | ? EML_ALM_USER# ENA | O - Disabled, 1 - Enabled ? EML_ALM_USER1_ENA 1
Query
EML_LOG_USER#_ENA =EML_LOG_USER# ENA | # -Anumberforuserl-5 =EML_LOG_USER1_ENA1 OK
Set ARG1 ARG1:
Email Log to User 0 - Disabled, 1 - Enabled
EML_LOG_USER# ENA | ? EML_LOG_USER# ENA | O - Disabled, 1 - Enabled ? EML_LOG_USER1_ENA 1
Query
LOG_EMAIL_RESULTS = LOG_EMAIL_RESULTS ARG1:0-No, 1-Yes =LOG_EMAIL_RESULTS 1 OK
Auto-Email Profile Logs Set ARG1
9 LOG_EMAIL_RESULTS ? LOG_EMAIL_RESULTS 0-No, 1-Yes ? LOG_EMAIL_RESULTS 1
Query
EMAIL_PROF_PLOT Set = EMAIL_PROF_PLOT ARG1: = EMAIL_PROF_PLOT 1 OK
Auto-Email Profile Plot ARG1 0 - Disabled, 1 - Enabled
EMAIL_PROF_PLOT ? EMAIL_PROF_PLOT 0 - Disabled, 1 - Enabled ? EMAIL_PROF_PLOT 1
Query
Main Screen Setup Commands
CHSWT_EVENT Set = CHSWT_EVENT ARG1 ARG1: 0 - None = CHSWT_EVENT 6 OK
Main Screen Switch Event 1-9-Event1-9
CHSWT_EVENT Query ? CHSWT_EVENT ?CHSWT_EVENT 6
CHSWT_ENA_OFF Set = CHSWT_ENA_OFF ARGL1: 0 - Disabled, 1 - Enabled = CHSWT_ENA_OFF 1 OK
Main Screen Switch Enabled ARG1
when Chamber Off CHSWT_ENA_OFF ? CHSWT_ENA_OFF ? CHSWT_ENA_OFF 1
Query
CHSWT_DISABLE_PRO = ARGL1: 0 - Disabled, 1 - Enabled = CHSWT_DISABLE_PROFILE OK
FILE Set CHSWT_DISABLE_PROFI 1
Main Screen Switch Disabled LE ARG1
during Profile CHSWT_DISABLE_PRO ? ? CHSWT_DISABLE_PROFILE 1
FILE Query CHSWT_DISABLE_PROFI
LE
CHSWT_TOPON_LABEL | = ARG1: = CHSWT_TOPON_LABEL OK
Main Screen Switch Top Label Set ES(SB\{VT_TOPON_LABEL String with label text Top On
- Switch On CHSWT _TOPON_LABEL | ? 2 CHSWT_TOPON_LABEL Top On
Query CHSWT _TOPON_LABEL
CHSWT_TOPOFF_LABE = ARG1: = CHSWT_TOPOFF_LABEL OK
Main Screen Switch Top Label L Set ESCS;\{VT_TOPOFF_LABEL String with label text Top Off
- Switch Off CHSWT _TOPOFF_LABE | ? 2 CHSWT_TOPOFF_LABEL Top Off
L Query CHSWT TOPOFF _LABEL

Label - Switch On

ABEL Set

CHSWT_BOTTOMON_LA

String with label text

"Bottom On"
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BEL ARG1
CHSWT_BOTTOMON_L ? ? CHSWT_BOTTOMON_LABEL | Bottom On
ABEL Query CHSWT_BOTTOMON_LA
BEL
CHSWT_BOTTOMOFF_L | = ARG1: = OK
ABEL Set CHSWT_BOTTOMOFF_L String with label text CHSWT_BOTTOMOFF_LABEL
Main Screen Switch Bottom ABEL ARG1 "Bottom Off"
Label - Switch Off CHSWT_BOTTOMOFF_L | ? ? Bottom Off
ABEL Query CHSWT_BOTTOMOFF_L CHSWT_BOTTOMOFF_LABEL
ABEL
CHSWT_GRAPHIC Set = CHSWT GRAPHIC ARG1.: 0 - Switch Up when On, 1 - = CHSWT_GRAPHIC 0 OK
) ) ) ARG1 Switch Down when On
Main Screen Switch Graphic
CHSWT_GRAPHIC ? CHSWT_GRAPHIC ? CHSWT_GRAPHIC 0
Query
CHLIGHT_DISABLE_PR = ARGL1.: 0 - Disabled, 1 - Enabled = OK
OFILE Set CHLIGHT_DISABLE_PRO CHLIGHT_DISABLE_PROFILE
Chamber Light Disable during FILE ARG1 0
Profile CHLIGHT_DISABLE_PR ? ? 0
OFILE Query CHLIGHT_DISABLE_PRO CHLIGHT_DISABLE_PROFILE
FILE
CHLIGHT_EVT Set = CHLIGHT_EVT ARG1 ARG1: = CHLIGHT_EVT 1 OK
0 - None
1-Eventl
2-Event2
3-Event3
Chamber Light Event ID 4 - Event 4
5-Event5
6 - Event 6
CHLIGHT_EVT Query ? CHLIGHT_EVT Eventl-6 ? CHLIGHT_EVT 1
CHLIGHT_ENA_OFF Set | = CHLIGHT_ENA_OFF ARG1:0-No, 1- Yes = CHLIGHT_ENA_OFF 0 OK
Chamber Light Enabled while ARG1
chamber is Off CHLIGHT_ENA_OFF ? CHLIGHT_ENA_OFF 0-No, 1-Yes ? CHLIGHT_ENA_OFF 0
Query
MAINSCR_LAYOUT Set = MAINSCR_LAYOUT ARG1: = MAINSCR_LAYOUT 3 OK
ARG1 0 - Large Display
1 - Medium Display
. 2 - Small Display
Main Screen Layout 3 - Small Display with Graph
MAINSCR_LAYOUT ? MAINSCR_LAYOUT ? MAINSCR_LAYOUT 3
Query
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Display Sensor DISPLAYSNSR Set = DISPLAYSNSR ARG1 ARG1 = DISPLAYSNSR 11 120 OK
ARG2 ARG3 1 - First Display Channel
Adds a sensor to the Main 2 - Second Display Channel
Screen for display only. ARG2
0 - Disabled
1 - Enabled
ARG3
ID of the Sensor 100 - 999
DSPCH#_ENABLE Set = DSPCH#_ENABLE # - Display Channels 1 - 10 = DISPCH1_ENABLE 1 OK
ARG1 ARG1:
Display Channel # Enable 0 - Disabled, 1 - Enabled
DSPCH#_ENABLE Query | ? DSPCH#_ENABLE 0 - Disabled, 1 - Enabled ? DISPCH1_ENABLE 1
DSPCH#_SENSOR Set = DSPCH#_SENSOR # - Display Channels 1 - 10 = DISPCH1_SENSOR 110 OK
ARG1 ARG1:
110 - 999
Display Channel # Sensor See Technical Manual for complete
list
DSPCH#_SENSOR ? DSPCH#_SENSOR ? DISPCH1_SENSOR 110
Query
DSPCH#_LABEL Set = DSPCH#_LABEL # - Display Channels 1 - 10 = DSPCH6_LABEL "RTD1" OK
"ARG1" ARG1:
Display Channel # Label String with label text
DSPCH#_LABEL Query ? DSPCH#_LABEL ? DSPCH6_LABEL RTD1
Network Printing Setup Commands
PRINTING_ENABLED = PRINTING_ENABLED ARG1:
Enable Network Printing Set ARG1 0 - Disabled, 1 - Enabled = PRINTING_ENABLED 1 oK
PRINTING_ENABLED
Query ? PRINTING_ENABLED 0 - Disabled, 1 - Enabled ? PRINTING_ENABLED 1
PRINTER_ETHER_ADD PRINTER_ETHER_ADDR = PRINTER_ETHER_ADDR
Printer TCP/IP Address R Set ARG1 ARGL1: "TCP/IP Address of Printer" | "192.168.1.200" OK

PRINTER_ETHER_ADD
R Query

?
PRINTER _ETHER_ADDR

TCP/IP Address of Printer

? PRINTER_ETHER_ADDR

192.168.1.200

PRINTER_ETHER_PORT

?

Printer TCP/IP Port Query PRINTER_ETHER_PORT TCP/IP Port of Printer ? PRINTER_ETHER_PORT 9100
ARG1:
Print in Color = PRINTER_COLOR 0 - Black and White
PRINTER_COLOR Set ARG1 1 - Color =PRINTER_COLOR 1 OK
PRINTER_COLOR Query | ? PRINTER_COLOR 0 - Black and White, 1 - Color ? PRINTER_COLOR 1
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ARG1:

Print Paper Size and

0 - Letter, Portrait
1 - Letter, Landscape

Orientation 2 - Legal, Portrait
PRINTER_PAPER Set = PRINTER_PAPER ARG1 3 - Legal, Landscape = PRINTER_PAPER 2 OK
PRINTER_PAPER Query | ? PRINTER_PAPER 0-3 ? PRINTER_PAPER 2
PLOT_PROFILEPRINT = PLOT_PROFILEPRINT
Auto Print Profile Plot Set ARG1 ARG1:0-No, 1-Yes = PLOT_PROFILEPRINT 1 OK
PLOT_PROFILEPRINT 0-No, 1-Yes
Query ? PLOT_PROFILEPRINT ? PLOT_PROFILEPRINT 1
ARG1:
0 - Off
1 - Actual
CH* Plot Selection 2 - Actual, Deviation
= PLOT_SELECT_CH* 3 - Actual, Deviation, PID
PLOT_SELECT_CH* Set | ARG1 4 - Actual, Setpoint, PID = PLOT_SELECT CH13 OK
PLOT_SELECT_CH*
Query ? PLOT_SELECT_CH* 0-4 ? PLOT_SELECT_CH1 3
# -Line Number1-6 =PLOT_HDR_L1 " Left Header
Plot Heading Left Column PLOT_HDR_L# Set =PLOT_HDR_L# ARG1 ARG1: "Left Header String" Line 1" OK

PLOT HDR_L# Query

? PLOT_HDR_L#

Left Header String

? PLOT_HDR L1

Left Header Line 1

Plot Heading Center Column

PLOT HDR_C# Set

= PLOT_HDR_C# ARG1

# -Line Number1-6
ARG1: "Center Header String"

= PLOT_HDR_C2 "Center
Header Line 2"

OK

PLOT_HDR_C# Query

? PLOT_HDR_C#

Center Header String

? PLOT_HDR_C2

Center Header Line 2

Plot Heading Right Column

PLOT HDR_R¥# Set

= PLOT_HDR_R# ARG1

# -Line Number1-6
ARG1: "Right Header String"

= PLOT_HDR_R1 " Right
Header Line 1

OK

PLOT_HDR_R# Query

2 PLOT_HDR_R#

Right Header String

? PLOT_HDR_R1

Right Header Line 2

Plot Footer Left Column

PLOT FTR_L# Set

=PLOT_FTR_L# ARG1

# -Line Number1-6
ARGL1: "Left Footer String"

= PLOT_FTR_L1 "Left Footer
Line 1"

OK

PLOT FTR_L# Query

2 PLOT FTR_L#

Left Footer String

? PLOT_FTR_L1

Left Footer Line 1

Plot Footer Center Column

PLOT_FTR_C# Set

= PLOT_FTR_C# ARG1

# - Line Number1-6
ARG1: "Center Footer String"

= PLOT_FTR_C2 " Center
Footer Line 2"

OK

PLOT_FTR_C# Query

2 PLOT FTR_C#

Center Footer String

PLOT FTR C1

Center Footer Line 2

Plot Footer Right Column

PLOT_FTR_R# Set

=PLOT_FTR_R# ARG1

# - Line Number1-6
ARG1: "Right Footer String"

= PLOT_FTR_R1 " Right Footer
Line 1"

OK

PLOT_FTR_R# Query

2 PLOT_FTR_R#

Right Footer String

? PLOT_FTR R1

Right Footer Line 1

Register Plot Key

REG_KEY_PLOT Set

= REG_KEY_PLOT ARG1

ARG1: "Plotting License Key"

= REG_KEY_PLOT "License
Key"

OK

REG_KEY_PLOT Query

? REG_KEY_PLOT

Plotting License Key

? REG_KEY_PLOT

"License Key"

Communication Commands
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Description Command Usages Command Syntax Range, Command Response Example
Units Example
IEEE 488 Address 488 _ID Set =488_ID ARG1 ARG1: Address 1 - 30 =488 ID2 OK
488 _1D Query ?488_ID Address 1 - 30 ? 488 _ID 2
_ ARGL:
- 0 - DHCP
ETHER_ADDRESS_TYP | ETHER_ADDRESS_TYPE 1 - Static IP
Ethernet Address Type E Set ARG1 = ETHER_ADDRESS TYPEO | OK
ETHER_ADDRESS_TYP ? 0 - DHCP, 1 - Static IP
E Query ETHER_ADDRESS_TYPE ? ETHER_ADDRESS_TYPE 0
ETHERNET_ADDRESS = ETHERNET_ADDRESS ARG1: COMM_ETHERNET_ADDRESS
TCP/IP Address Set ARG1 "IP Address" "192.168.0.10" OK
ETHERNET_ADDRESS ?
Query ? ETHERNET_ADDRESS IP Address COMM_ETHERNET_ADDRESS | 192.168.0.10
ARG1: = ETHER_SUBNET
TCP/IP Subnet ETHER_SUBNET Set = ETHER_SUBNET ARG1 "Subnet” "255.255.255.0" OK
ETHER_SUBNET Query ? ETHER_SUBNET Subnet ? ETHER_SUBNET 255.255.255.0
= ETHER_GATEWAY ARG1: = ETHER_GATEWAY
TCP/IP Gateway ETHER_GATEWAY Set | ARG1 "Gateway" "192.168.0.1" oK
ETHER_GATEWAY
Query ? ETHER_GATEWAY Gateway ? ETHER_GATEWAY 192.168.0.1
= REG_KEY_WEB "License
Register Web Key REG_KEY_WEB Set = REG_KEY_WEB ARG1 ARG1: "Web Server License Key" Key" OK
REG_KEY_WEB Query ? REG_KEY_WEB Web Server License Key ? REG_KEY_WEB "License Key"
ARG1:
Start/Stop Web Server WEB_RUN Set =WEB_RUN ARG1 0 - Disabled, 1 - Enabled =WEB_RUN 1 OK
WEB_RUN Query ? WEB_RUN 0 - Disabled, 1 - Enabled ? WEB_RUN 1
WEB_NAME Set = WEB_NAME ARG1 ARG1: "Login Name" = WEB_NAME "User" OK
Webserver User name
WEB_NAME Query ? WEB_NAME Login Name ? WEB_NAME User
=WEB_PASSWORD
Webserver Password WEB_PASSWORD Set ARG1 ARG1: "Login Password" = WEB_PASSWORD "Pass" OK
WEB_PASSWORD Query | ? WEB_PASSWORD Login Password ? WEB_PASSWORD Pass
ARG1:
Start/Stop Ethernet Server ETHER _RUN Set = ETHER_RUN ARG1 0 - Disabled, 1 - Enabled =ETHER RUN 1 OK
ETHER_RUN Query ? ETHER_RUN 0 - Disabled, 1 - Enabled ? ETHER_RUN 1
ARG1:
Start/Stop FTP Server FTP_RUN Set =FTP_RUN ARG1 0 - Disabled, 1 - Enabled =FTP_RUN 1 OK
FTP_RUN Query ? FTP_RUN 0 - Disabled, 1 - Enabled ? FTP_RUN 1
= SYNSRV_ENABLE ARG1:
Synergy Server Enabled SYNSRV_ENABLE Set ARG1 0 - Disabled, 1 - Enabled = SYNSRV_ENABLE 1 OK
SYNSRV_ENABLE Query | ? SYNSRV_ENABLE 0 - Disabled, 1 - Enabled ? SYNSRV_ENABLE 1
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Description

Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

ARG1: String containing IP

Synergy Server |IP Address SYNSRV_ADDR Set = SYNSRV_ADDR "ARG1" | Address of the Synergy Server = SYNSRV_ADDR "10.0.0.10" OK
SYNSRV_ADDR Query ? SYNSRV_ADDR ? SYNSRV_ADDR 10.0.0.10
ARGL1: Port Number of the Synergy
Synergy Server Port SYNSRV_PORT Set = SYNSRV_PORT "ARG1" | Server = SYNSRV_PORT 80 OK
SYNSRV_PORT Query ? SYNSRV_PORT ? SYNSRV_PORT 80
= REG_SYNSRG_KEY ARGL1: "Synergy Server License = REG_SYNSRG_KEY "License
Synergy Server Registration REG_SYNSRG_KEY Set | "ARG1" Key" Key" OK
Key REG_SYNSRG_KEY
Query ? REG_SYNSRG_KEY Synergy Server License Key REG_SYNSRG_KEY License Key
_ COPYLOGTOSYNSRV = COPYLOGTOSYNSRV ARG1:
Deliver Test Log to Synergy Set ARG1 0 - Disabled, 1 - Enabled = COPYLOGTOSYNSRV 1 OK
Server COPYLOGTOSYNSRV
Query ? COPYLOGTOSYNSRV 0 - Disabled, 1 - Enabled ? COPYLOGTOSYNSRV 1
) COPYPLOTTOSYNSRV = COPYPLOTTOSYNSRV ARG1:
Deliver Test Plot to Synergy Set ARG1 0 - Disabled, 1 - Enabled = COPYPLOTTOSYNSRV 1 OK
Server COPYPLOTTOSYNSRV
Query ? COPYPLOTTOSYNSRV | 0O - Disabled, 1 - Enabled ? COPYPLOTTOSYNSRV 1
Graph Commands
* = * - _ =
CH * Graph High Limit G_CH* HIGH Set G_CH* HIGH ARG1 ARG1: -200 - 5000 G_CH1 HIGH 500 OK
G_CH*_HIGH Query ? G_CH* HIGH -200 to 5000 ? G_CH1_HIGH 500
- G_CH*_LOW Set = G_CH* LOW ARG1 ARG1: -200 - 5000 =G_CH1_LOW -50 OK
CH * Graph Low Limit
G_CH*_LOW Query ? G_CH* LOW -200 to 5000 ? G_CH1_LOW -50
CH1 Graph Cascade High G_CAS1_HIGH Set = G_CAS1 _HIGH ARG1 =G_CAS1 HIGH 100 OK
Limit G_CAS1 HIGH Query ? G_CAS1 HIGH ? G_CAS1 HIGH 100
CH1 Graph Cascade Low Limit G_CAS1 LOW Set =G_CAS1 LOW ARG1 =G_CAS1 LOW -10 OK
G_CAS1_LOW Query ? G_CAS1_LOW ? G_CAS1_LOW -10
ARG1:
0 - 5 Minutes
1 - 10 Minutes
2 - 20 Minutes
3 - 40 Minutes
4 -1 Hour
5 -2 Hours
Graph Display Time ? ?nggLs;s
8 - 20 Hours
9 - 40 Hours
10 - 60 Hours
GRAPH_TIME Set = GRAPH_TIME ARG1 = GRAPH_TIME 1 OK
GRAPH_TIME Query ? GRAPH_TIME 0to0 10 ? GRAPH_TIME 1
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Description

Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

Plot Timescale

PLOT_TIMESCALE Set

= PLOT_TIMESCALE
ARG1

ARG1: 0 - Real Time, 1 - Relative
Time

= PLOT_TIMESCALE 1

OK

PLOT_TIMESCALE
Query

? PLOT_TIMESCALE

0 - Real Time, 1 - Relative

Time

? PLOT_TIMESCALE

Logic Function Commands

PWM Output Source

PWM#SRC Set

= PWM#SRC ARG1

# - ANumberfrom1to8
ARG1:

0 - Off

1- CH1 Actual

2 - CH2 Actual

3 - CH3 Actual

4 - CH1 Setpoint

5 - CH2 Setpoint

6 - CH3 Setpoint

7 - CH1 Heat PID

8 - CH1 Cool PID

9 - CH2 Heat PID

10 - CH2 Cool PID

11 - CH3 Heat PID

12 - CH3 Cool PID

13 - CH1 Cascade Air

14 - CH2 Cascade Air

15 - CH3 Cascade Air

16 - CH1 Full PID

17 CH2 Full PID

18 - CH3 Full PID

= PWM1SRC 1

OK

PWM#SRC Query

? PWM#SRC

0-18

? PWM1SRC

PWM High Engineering Value

PWM#ENGMAX Set

= PWM#ENGMAX ARG1

# - A Numberfrom1to8
ARG1: -200 - 5000

= PWM1ENGMAX 200

OK

PWM#ENGMAX Query

? PWM#ENGMAX

-200 to 5000

? PWM1ENGMAX

200

PWM Low Engineering Value

PWM#ENGMIN Set

= PWM#ENGMIN ARG1

# - A Numberfrom1to8
ARG1: -200 - 5000

= PWM1ENGMIN -100

OK

PWM#ENGMIN Query

? PWM#ENGMIN

-200 to 5000

? PWM1ENGMIN

-100

PWM High Duty Cycle

PWM#DUTYMAX Set

= PWM#DUTYMAX ARG1

# - ANumberfrom1to8
ARG1: 0% - 100%

= PWM1DUTYMAX 95

OK

PWM#DUTYMAX Query

? PWM#DUTYMAX

0% - 100%

? PWMI1DUTYMAX

95

PWM Low Duty Cycle

PWM#DUTYMIN Set

= PWM#DUTYMIN ARG1

# - ANumberfrom1to8
ARG1: 0% - 100%

= PWM1DUTYMIN 5

OK

PWM#DUTYMIN Query

? PWM#DUTYMIN

0% - 100%

? PWM1DUTYMIN
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Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

# - ANumberfrom1to8

PWM Cycle Time PWM#CYCLE Set = PWM#CYCLE ARG1 ARG1: 0 - 60 Seconds = PWM1CYCLE 7 OK
PWM#CYCLE Query 2 PWM#CYCLE 0 - 60 Seconds ? PWM1CYCLE 7
# - A Numberfrom1to8
ARG1:
0 - Off
1- CH1 Actual
2 - CH2 Actual
3 - CH3 Actual
4 - CH1 Setpoint
5 - CH2 Setpoint
: 6 - CH3 Setpoint
N/Off Retransm r
ON/Off Retransmit Source 7 - CH1 Heat PID
8 - CH1 Cool PID
9 - CH2 Heat PID
10 - CH2 Cool PID
11 - CH3 Heat PID
12 - CH3 Cool PID
13 - CH1 Cascade Air
14 - CH2 Cascade Air
15 - CH3 Cascade Air
16 - CH1 Full PID
17 - CH2 Full PID
ONOFF# SRC Set = ONOFF# SRC ARG1 18 - CH3 Full PID = ONOFF1 SRC 4 OK
ONOFF# SRC Query ? ONOFF# SRC 0-18 ? ONOFF1_SRC 4
o = ONOFF#_ENGMAX e amber from 10 8
On/Off Retransmit High Eng. ONOFF# ENGMAX Set ARG1 - TeRus = ONOFF1_ENGMAX 50 OK
Threshold ONOFF#_ENGMAX
Query 2 ONOFF# ENGMAX -200 to 5000 ? ONOFF1_ENGMAX 50
# - ANumberfrom1to8
. = ONOFF#_ENGMIN ,
(T)r?r’g;m”a"sm” LowEng. | oNOFF# ENGMIN Set | ARGL ARGL: -200 - 5000 = ONOFF1_ENGMIN 20 oK
ONOFF# ENGMIN Query | ? ONOFF# ENGMIN -200 to 5000 ? ONOFF1_ENGMIN 20
# - A Numberfrom1to8
On/Off Retransmit Hysteresis | ONOFF#_HYST Set = ONOFF# HYST ARG1 | ARGL: -200 - 5000 = ONOFF1_HYST5 oK
ONOFF# HYST Query ? ONOFF# HYST -200 to 5000 ? ONOFF1 HYST 5
On/Off Retransmit Active ONOFF#_ACTST Set = ONOFF#_ACTST ARG1 ARG1:0- Off, 1-0On =ONOFF1 ACTST 1 OK
State ONOFF# ACTST Query | ? ONOFF# ACTST 0-Off,  1-On 2 ONOFF1 ACTST 1
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Description Command Usages Command Syntax Range, Command Response Example
Units Example
# - Selector Primitive 1 - 8
ARG1:
o 110 - 1299
Selector Primitive Source = SELECTOR#_SRC See Technical Manual for complete
SELECTOR#_SRC Set ARG1 list = SELECTOR1_SRC 1211 OK
SELECTOR#_SRC Query | ? SELECTOR#_SRC ? SELECTOR1_SRC 1211
Lo . SELECTOR#_SP Set = SELECTOR#_SP ARG1 ARG1: -999.0 - 9999.0 = SELECTOR1_SP 25 OK
Selector Primitive Set Point
SELECTOR# SP Query | ? SELECTOR# SP ? SELECTOR1_SP 25
= SELECTOR#_HYST
Selector Primitive Hysteresis SELECTOR# HYST Set ARG1 ARG1: -999.0 - 9999.0 =SELECTOR1_HYST 1.5 OK
SELECTOR#_HYST
Query ? SELECTOR#_HYST ? SELECTOR1_HYST 1.5
# - Selector Primitive 1 - 8
ARG1:
110 - 1299
Selector Primitive Function 1 = SELECTOR#_FUNC1 See Technical Manual for complete
SELECTOR#_FUNC1 Set | ARG1 list = SELECTOR1_FUNC1 1001 OK
SELECTOR#_FUNC1
Query ? SELECTOR#_FUNC1 ? SELECTOR1_FUNC1 1001
# - Selector Primitive 1 - 8
ARG1:
110 - 1299
Selector Primitive Function 2 = SELECTOR#_FUNC2 See Technical Manual for complete
SELECTOR#_FUNC2 Set | ARG1 list = SELECTOR1_FUNC?2 1003 OK
SELECTOR#_FUNC2
Query ? SELECTOR#_FUNC2 ? SELECTOR1_FUNC2 1003
# - Logic Primitive 1 - 16
ARG1:
o ) 110 - 1299
Logic Primitive Function 1 See Technical Manual for complete
LOGIC#_FUNCL1 Set = LOGIC#_FUNC1 ARG1 list = LOGIC1_FUNC1 1001 OK
LOGIC# FUNC1 Query ? LOGIC# FUNC1 ? LOGIC1 FUNC1 1001
# - Logic Primitive 1 - 16
ARG1:
. o . 110 - 1299
Logic Primitive Function 2 See Technical Manual for complete
LOGIC#_FUNC2 Set = LOGIC#_FUNC2 ARG1 list = LOGIC1_FUNC2 1002 OK
LOGIC# _FUNC2 Query ? LOGIC# _FUNC2 ? LOGIC1_FUNC2 1002
# - Logic Primitive 1 - 16
ARG1:
. o . 110 - 1299
Logic Primitive Function 3 See Technical Manual for complete
LOGIC#_FUNC3 Set = LOGIC#_FUNC3 ARG1 list =LOGIC1_FUNC3 1003 OK
LOGIC# _FUNC3 Query ? LOGIC# _FUNC3 ? LOGIC1_FUNC3 1003
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Command Usages

Command Syntax

Range,
Units

Command
Example

Response Example

Logic Primitive Function 4

# - Logic Primitive 1 - 16
ARG1:
110 - 1299

See Technical Manual for complete

LOGIC# FUNC4 Set = LOGIC# FUNC4 ARG1 | list = LOGIC1 FUNC4 1004 OK
LOGIC# FUNC4 Query ? LOGIC# FUNC4 ? LOGIC1 FUNC4 1004
# - Logic Primitive 1 - 16
ARG1:
Logic Primitive Function Type gggn
2 - NAND
LOGIC# TYPE Set = LOGIC# TYPE ARG1 3-NOR = LOGIC1 _TYPE 2 OK
LOGIC# TYPE Query ? LOGIC# TYPE ? LOGIC1 TYPE 2
Logic Primitive Activation #- Logic Primitive 1 - 16
(Og) Delay LOGIC# ONT Set = LOGIC# ONT ARG1 ARG1: 0 - 3600 Seconds = LOGIC1_ONT 30 OK
LOGIC# ONT Query ? LOGIC# ONT ? LOGIC1 ONT 30
Logic Primitive Deactivation # - Logic Primitive 1 - 16
(OEF) Delay LOGIC# OFFT Set = LOGIC# OFFT ARG1 ARG1: 0 - 3600 Seconds = LOGIC1 _OFFT 30 OK
LOGIC# OFFT Query ? LOGIC# OFFT ? LOGIC1 OFFT 30
o = LOGIC#_ENA_OFF # - Logic Primitive 1 - 16
Logic Primitive Enable when LOGIC# ENA_OFF Set ARG1 ARG1: 0 - Disabled, 1 - Enabled = LOGIC1 ENA OFF 1 OK
Controller Off LOGIC# ENA OFE
Query ? LOGIC# ENA_OFF ? LOGIC1 OFFT 1
. R # - On/Off Retransmit 1 - 8
%é)ogelfs)t/ransmlt Activation | 5\OFFE ONT Set = ONOFF# ONT ARG1 ARGL: 0 - 3600 Seconds = ONOFFL ONT 60 OK
ONOFF# ONT Query ? ONOFF# ONT ? ONOFF1_ONT 60
On/Off Retransmit # - On/Off Retransmit 1 - 8
TRe ONOFF# OFFT Set = ONOFF# OFFT ARG1 ARG1: 0 - 3600 Seconds = ONOFF1_OFFT 60 OK
Deactivation (OFF) Delay
ONOFF# OFFT Query ? ONOFF# OFFT ? ONOFF1 OFFT 60
On/Off Retransmit Enable = ONOFF#_ENA_OFF # - On/Off Retransmit 1 - 8
when Controller Off ONOFF# ENA_OFF Set | ARG1 ARG1: 0 - Disabled, 1 - Enabled = ONOFF1 ENA OFF 1 OK
Panel Lock Commands
ARG1:
Panel Lock Enable PL_ENABLED Set = PL_ENABLED ARG1 0 - Unlocked, 1 - Locked =PL_ENABLED 1 OK
PL_ENABLED Query ? PL_ENABLED 0 - Unlocked, 1 - Locked ? PL_ENABLED 1
= PL_ENABLE_ONOFF ARG1:
Panel Lock Enable On/Off PL_ENABLE_ONOFF Set | ARG1 0 - Disabled, 1 - Enabled = PL_ENABLE_ONOFF 1 OK
Button PL_ENABLE_ONOFF
Query ? PL_ENABLE_ONOFF 0 - Disabled, 1 - Enabled ? PL_ENABLE_ONOFF 1
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Units Example
PL_ENABLE_SCR_SWIT | PL_ENABLE_SCR_SWITC | ARG1: PL_ENABLE_SCR_SWITCHIN
Panel Lock Enable Screen CHING Set HING ARG1 0 - Disabled, 1 - Enabled Gl OK
Switching ? ?
PL_ENABLE_SCR_SWIT | PL_ENABLE_SCR_SWITC PL_ENABLE_SCR_SWITCHIN
CHING Query HING 0 - Disabled, 1 - Enabled G 1
PL_UNLOCK_DURATIO PL_UNLOCK_DURATION
Panel Lock Unlock Duration N Set ARG1 ARG - 0 - 60 Seconds = PL_UNLOCK_DURATION 30 OK
PL_UNLOCK_DURATIO ?
N Query PL_UNLOCK_DURATION 0 - 60 Seconds ? PL_UNLOCK_DURATION 30
ARG1:
Panel Lock Admin Password PL_ADMIN_PASS Set = PL_ADMIN_PASS Argl "Admin Password" = PL_ADMIN_PASS "Admin" OK
PL_ADMIN_PASS Query | ? PL_ADMIN_PASS Admin Password ? PL_ADMIN_PASS Admin
Panel Lock Maintenance ARGl:. .
Password PL_MAINT_PASS Set = PL_MAINT_PASS Argl "Maintenance Password" = PL_MAINT_PASS "Maint" OK
PL_MAINT_PASS Query ? PL_MAINT_PASS Maintenance Password ? PL_MAINT_PASS Maint
Panel Lock Engineer ARGL: .
Password PL_ENG_PASS Set = PL_ENG_PASS Argl "Engineer Password" = PL_ENG_PASS "Eng" OK
PL_ENG_PASS Query ? PL_ENG_PASS Engineer Password ? PL_ENG_PASS Eng
Panel Lock Operator ARGL:
Password PL_OPER_PASS Set =PL_OPER_PASS Argl "Operator Password" = PL_OPER_PASS "Oper" OK
PL_OPER_PASS Query ? PL_OPER_PASS Operator Password ? PL_OPER_PASS Oper
ARGL1: - Access to screen when
locked
0 - Administrator can access
screen
Panel Lock Setup Screen 1 - Maintenance can access
Access screen
2 - Engineer can access screen
3 - Operator can access screen
PL_SETUP_SCR Set =PL_SETUP_SCR ARG1 4 - No one can access screen =PL SETUP_SCR4 OK
PL_SETUP_SCR Query ? PL_SETUP_SCR Setup Screen Access ? PL_SETUP_SCR 4
ARG1l:same as
Panel Lock Maintenance Panel Lock Setup Screen
Screen Access PL_MAINT_SCR Set = PL_MAINT_SCR ARG1 Access = PL_MAINT_SCR 4 OK
PL_MAINT_SCR Query ? PL_MAINT_SCR Maintenance Screen Access ? PL_MAINT_SCR 4
ARG1l:same as
Panel Lock Communications Panel Lock Setup Screen
Screen Access PL_COMM_SCR Set = PL_COMM_SCR ARG1 Access =PL_COMM_SCR 4 OK
PL_COMM_SCR Query ? PL_COMM_SCR Communications Screen Access ? PL_COMM_SCR 4
Panel Lock Program Screen PL PROG_SCR Set =PL_PROG_SCR ARG1 ARG1:same as =PL_PROG_SCR 4 OK
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Units Example
Access Panel Lock Setup Screen
PL_PROG_SCR Query ? PL_ PROG_SCR Access ? PL_ PROG_SCR 4
panel Lock Run Screen PL_RUN_SCR Set =PL_RUN_SCR ARG1 ARG1:same as =PL_RUN_SCR4 OK
Access Panel Lock Setup Screen
PL_RUN_SCR Query ? PL_ RUN_SCR Access ? PL_ RUN_SCR 4
=PL_EVENTS_SCR
Panel Lock Events Screen PL_EVENTS_SCR Set ARG1 ARG1:same as =PL_EVENTS SCR 4 OK
Access Panel Lock Setup Screen
PL_EVENTS_SCR Query | ? PL_EVENTS_SCR Access ? PL_EVENTS_SCR 4
Panel Lock Graph Screen PL_GRAPH_SCR Set =PL_GRAPH_SCRARG1 | ARGl:same as =PL_GRAPH_SCR 4 oK
Access Panel Lock Setup Screen
PL GRAPH_SCR Query | ? PL_ GRAPH SCR Access ? PL_GRAPH_SCR 4
pPanel Lock Main Screen PL_MAIN_SCR Set =PL_MAIN_SCR ARG1 ARG1:same as =PL MAIN SCR4 oK
Access Panel Lock Setup Screen
PL_MAIN_SCR Query ? PL_MAIN_SCR Access ? PL_MAIN_SCR 4
RAMPING COMMANDS
Ramp Setpoint Target SP#TARGET Query ? SP#TARGET #- Channel 1 - 4 ? SPITARGET 25.0
#-Channel 1-4
Setpoint Ramp Enabled RAMP#EN Set = RAMP#EN ARG1 ARG1: 0 - Disabled, 1 - Enabled = RAMP1EN 1 OK
RAMP#EN Query ? RAMP#EN ? RAMP1EN 1
#-Channel 1-4
Setpoint Ramp Rate RAMP#RATE Set = RAMP#RATE ARG1 ARG1: 0 - 500 units = RAMPI1RATE 15 OK
RAMP#RATE Query ? RAMP#RATE ? RAMP1RATE 1.5
#-Channel 1-4
Setpoint Ramp Query ARGL1: 0 - Instantaneous, 1 -
Response RAMP#QRY Set = RAMP#QRY ARG1 Target = RAMPIQRY 1 oK
RAMP#QRY Query ? RMP#QRY ? RAMP1QRY 1

END
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17.3 Profile Creation and Control Commands

The Synergy Controller supports over 160 commands for remote control and monitoring. These commands
include remote program creation, remote program save and remote program recall as well as program
control. This application note describes the commands you can use to programmatically create a profile on

the Synergy Controller, save it and run it.

The profile used for this example is shown below in the Synergy Manager Profile Editor.

ckwell-Collins - Profile Editor { VERSATENN ¥ GPIB)

v |0 B 4+

Close Mew  ©Open  Save Saveds | Extents  Edit

Mode : Plot ScrollX  ScrollY Scroll-XY  Cursor
Zoom-¥X Zoom-Y Zoom-XY Zoom-Box

Profile Graph

Channel 1
— Channel 2

StepMNum | StepType | Ch1C | Ch2x Tirre: | Jump To | Jump Count | Events | Wwaitfor Event |
1 Ramp 20 (Ife 00:01:02 bh:rom: gz Qooooo
2 Ramp 25 [ff 00:30:00 kh: mm: 22 aoooon
3 Ramp R [ff 00:17:00 bh:mm: 22 aoooon
4 Ramp 7R [fe 00:30:00 bh: mm: 22 ooo0o
] Ramp R [Ife 00:43:00 bh:mm: s Qooooo
g 000000

Famp -b4 EI (0:30:00 hh:mm; 2z

Feady to download to chamber Add Step Mode
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This example refers to the National Instruments IEEE 488 write syntax, specifically ibwrt, but Ethernet and
RS-232 communications can be used as well.

Create a profile on the controller:

1. ibwrt(*'= FileNew 0")

2. ibrd("'OK."™)

3. ibwrt('= VIVINFO 1 0 0 0™)

4. ibrd("'OK.")

5. ibwrt('= STP 2 1 0 250.0 -10000 0 10 20 0 0 0 0 0 O O O -10000")
6. ibrd("'OK."™)

7. ibwrt('= STP 2 2 0 250.0 -10000 0 300 0 0 0O 0O 0O O O O O -10000"
8. ibrd("'OK.™)

9.

ibwrt("= STP 2 3 0 750.0 -10000 0 170 0 0 0 0 0 0 0 O O -10000"")
10. ibrd('OK.*)

11. ibwrt('= STP 2 4 0 750.0 -10000 0 300 0 0 0 0 0 0 0 O O -10000")
12. ibrd("0K.")

13. ibwrt(*'= STP 2 5 0 -540.0 -10000 0 430 0 0 0 0 0 0 0 O O -10000")
14. ibrd(*'OK.*")

15. ibwrt("'= STP 2 6 0 -540.0 -10000 0 300 0 0 0 0 0 0 0 O O -10000")
16. ibrd("0K.")

17. ibwrt('= STP 2 7 0 250.0 -10000 0 250 0 0 0 0 0 0 0 O -10000"

18. ibrd(*'OK™)

19. ibwrt('= STP 2 8 4 0"

20. ibrd("0K.")

Save the profile on the controller as "rockwell-collins".

21. ibwrt("= FileSave 0 "rockwell-collins™) //Saves to Storage card
22_. ibrd('OK™)

Open the profile on the controller as "rockwell-collins".

23. ibwrt("= FileOpen 1 "rockwell-collins'™) //1 on the console

Stop a profile but keep the chamber running.

24. ibwrt("'= StopHold™)

Run the profile on the controller starting with Step 2.

25. ibwrt(*'= RunFrom 2')
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Synergy Controller Step Syntax.

Program Step 5TP 5TP = STP File # Step # =5TF110
STEPTYPE ARG4 ARG

SEITFDIMNI MNiA mee Septype ARLd ARLD . ARLED ARLGE = UHT 5P
ARGS = CH2 5P
ARGE = Ramp Hours
ARGT = Ramp Minutes
ARGE = Ramp Seconds
ARGS -1£4=Event1 -6
ARG15-16=10
ARG1T = CH3 5P
ARG18-2T =0
ARG25 = LEWVH
ARG29 = LEVZ
ARG3ID =0T11
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17.4 Software Applications and Networks

Tidal Engineering has developed several software packages designed to work with environmental chambers
over various communication protocols. Section 8.3 Communications: Software Applications introduces these
software packages and illustrates several methods for configuring communication networks.

17.4.1 SimpleComm Communications Software

The Tidal Engineering SimpleComm application is an all in one communications package designed to be
used with Synergy Controller environmental chambers. It provides a simple terminal interface for sending
and receiving commands over: RS-485, RS-232, IEEE 488 and TCP/IP.

The Synergy Controller supports over 130 unigue commands, allowing for complete control and monitoring
of your chamber from a remote location. You can find the Synergy Controller command set at the beginning
of this section or on the Tidal Engineering website www.tidalengineering.com. Navigate to the Synergy
Controller page and look under the general information section for the Synergy Controller Communications
Commands PDF file. The Communications Command Set is a table of all the available communication
commands. The source code for the SimpleComm utility is also available on the web site for users who
would like to develop their own Visual Basic based communications programs. The source files are located
on the Synergy Controller page and are linked to under the Downloads section.

i, ¥T¥ simple Comm _10] =|

File  About

RS-485 |  Rs232 | EEE488 |  TCRAP1 | TCRAP2

Connect | Disconnectl Status Port Clased Settlngs. wt
Addess [ = Get settings from chamber:  Get |
Part |5— Send settings to chamber,  Sand |
Stay
Cornmand p I
|| Send | ] (L

Responze

Installing SimpleComm

Insert the setup disk in the CD drive of your PC. Through your windows explorer, find the D drive (where D
is your CD drive) and double click on the setup.exe file. Alternatively, you may select Start / Run from your
desktop. Type “D:\setup” and hit Enter. Follow the directions on the screen.

Connecting SimpleComm

The method of connection depends on the desired mode of communications. RS-485 and RS-232 use serial
cables, IEEE 488 uses a 488 cable and TCP/IP used network cables such as CATS5. .
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RS-485

To communicate over RS-485, plug a serial cable into the serial port on your PC and connect the other end

to the serial port on the chamber.

Corinect | Discannect | Status: Port Clozed
Address ||:|2 j
Fiort |5

Comm Screen 2:23:40 PM
4 |'I,RS-485'|,
Hack
F5-485 Mode User Comms
Station Address 2
Murmber of UUTs ]
Description
_________________ The 'R5-485 Mode' Feature is used to choose the
communicakions mode,
Charnber Off iy A 0.0 %
RS-232

On the SimpleComm, select the RS-485 tab and set
the port number to the same port number specified
on your PC. To determine the port settings on the
PC, go to Start/Settings/System, select the
hardware tab, select Device Manager and expand
the Ports icon.

The Synergy Controller's RS-485 port settings are
hard-coded to: 9600 baud rate, no parity, 8 data
bits and 1 stop bit. Next, set SimpleComm’s 485
address to the same address as the Synergy
Controller. The RS-485 Mode must be set to User
Commes, if it reads UUT Sensors, change the
setting.

Once the settings are complete, press the
SimpleComm’s Connect button. The status label
will read: port open.

To communicate over RS-232, plug a serial cable into your PC and connect the other end to the serial port

on the chamber.

Lonnect | Disconnect]  cphie Port Closed

Address |

Part |-|

11:13:46 AM

Camm Screen

|'|,R5-232'|,
BALID Rate 19200 BaLD
Data Bits g Data Bits
Parity Marne
Flow Confrol More
Description
The ‘BAUD Rate' displays the baud rate ak which
hHanoe | communications occur on the RS-232 port.
Charnber Off Ayl o 0.0 %
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On the SimpleComm, select the RS-232 tab and
set the port number to the same port number
specified on your PC. To determine the port
settings on the PC, go to Start/Settings/System,
select the hardware tab, select Device Manager
and expand the Ports icon.

The Synergy Controller's RS-232 port settings are
hard-coded to: 19200 baud rate, no parity, 8 data
bits and 1 stop bit. RS-232 does not need address
settings.

Once the settings are complete, press the

SimpleComm’s Connect button. The status label
will read: port open.
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IEEE 488

To communicate over IEEE 488, you will need an IEEE 488 communications card installed in your PC and
an a |IEEE 488 cable connected between the chamber and the PC.

Properties |

Address |3

Tirneaut, ms |1 onn

Part IEI

1:06:03 PM

4 I'I,IEEE-4BE'|,

Back

IEEE 488 Address 3

Description

The 'IEEE 488 Address' displays the address of
the IEEE 4888 communications port,

Chamber O 51C  0.0%

x|

T&MW Instrument I/0 Control Properties

I Instument I

140 Part Address:

GFIE +| |GFIBO:3
GPIET
GPIE2 hd| Test

GPIB Setup
GFIB Address

E—

Initial Address

Cancel

o ]

Apply Help |

T&MW Instrument I;0 Control Properties x|

Set1/0 {1
Address

Timeout, msec
|1 000

Clutput | Enter |

;I Output/Enter |
LI Inztrument Emor? |

Apply | Help |

IGF'IBD::3
Output - Command
I"IDN?

Enter - Responze

o]

Cancel |
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In the SimpleComm Utility, select the IEEE 488 tab
and set the port number to the same port number
specified on your GPIB controller.

Next, set SimpleComm’s 488 address to the
address of the Synergy Controller.

The default Timeout is set to 1 second (1000 ms).
The default sample rate for the IEEE 488 is 4 times
per second. SimpleComm will query the chamber 4
times per second until the timeout period is
reached. |IEEE 488 has no connect buttons;
connections are made on an as needed basis. If a
communication attempt fails, a text box message
will notify the user of the error.

To view IEEE specific controls in the SimpleComm
utility, press the Properties button. From this
window you may view and set the GPIB port and
address.

You can test the IEEE connection by pressing the
Test button. This test sends the *IDN? Command to
the Synergy Controller. The response will be
displayed in the response test box. If there is no
response it will display an error message.
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TCP/IP

To communicate over TCP/IP, connect your PC to your LAN. You must also connect your chamber to your
LAN. The Synergy Controller either requires a DHCP router to dynamically assign it an IP address or your
network administrator can assign you an available Static IP Address.

Comm Screen : I Once assigned, the IP Address will appear in the

Ethernet folder of the Synergy Controller.
\Ethernet),
IP Address Selection DHCP
Ethernet Address 192,16,10.10
Ethernet Subnet Magk 255.255,255.0
Ethernet Gateway 192.16.10. 254

Description

The 'IP address Selection’ is used to choose the
hanoe | Protecol For assigning an IP address to the
: chamber,

Charnber Off 2.1C 00%

Note: The numbers shown are examples only.

Set SimpleComm’s IP Address to the address

Connect Dizconnect .
I Status: Socket Llased displayed on the Synergy Controller. The port for

Address  [1721610.48 the chamber is 5000; always set SimpleComm’s
Part [ono port to 5000.
el To enable the TCP/IP communications on the
chamber, go to the TCP/IP Server folder and set it
to Enabled.
TCR/P Server OnfOff Enabled
Descripkion

The 'TCRITP Servet' is used ko enable Ekhernet
Change commnicakion with the chamber,

Chamber Off 2.1C  00%

Once the settings are complete, press SimpleComm’s Connect button. Upon successful connections the
status label will read “Socket Connected”.

Sending and Receiving Commands

To send individual commands using the SimpleComm utility first confirm that you are connected. Next type
the command into the Command text box, then either hit Enter or press the Send button. The reply from
the chamber will be displayed in the Response text box. All query commands should be preceded by a “?”
and all set commands are preceded with an “=".
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Query Command Set Command

Cornrnatd Cornmand

|7 CAL2 - |=CF1 -

i Send | i Send |
EzpOnze ezponze

|0.00 oK

The RS-485 commands require an address. Commands over RS-485 are preceded by a greater than symbol
and the address, “>02 ? CAL2” and all responses are similarly preceded, “<02 0.00”. SimpleComm
automatically formats RS-232 command so the operator can simply enter the basic command string.
SimpleComm automatically prefixes both the address to the text entered in the Commands text box and
strips the address from the text it displays in the Response text box.

Sending and Receiving Command Loops

To send an individual command multiple times, such as when monitoring the temperature “? C1”, select
the Loop check box shown in the preceding image. The command string will be sent once a second as long
as the loop box remains checked. The response box will display each reply as it is received.

w. Logging Rate Preferences _|0O| x|| To change the sample rate, select File from the file
menu and then select Preferences. Select the

sample rate you desire and press OK. The default

~ Sample Rate — sample rate is 1 second.
300 [rs)

10 [zec]
B0 [zec]

k. Carnicel

TCP/IP has an additional logging feature that logs all responses to the looped queries to a file called log.txt.
It is located in the SimpleComm’s root directory. Neither looping nor logging will function while you are
sending or getting a Settings List.

Settings Lists

Settings Lists are snapshots of a chamber’s current configuration. They can be used to set a chamber to a
pre-configured state. If you have multiple chambers and would like them all set to the same state, you can
configure one chamber and get all its parameter values and save them to a Settings List. You can then use
this list to send these values up to the other chambers, quickly setting them all to the same configuration.
Settings Lists are simple text files and can be edited in notepad if desired. Commented lines must be
preceded by a double back-slash. When loaded, the comments will be displayed in the Memo field.

Note that the Config Save and Restore feature in the Synergy Controller Maintenance/File Utility folder can
produce a settings list as well. See the Maintenance folder for more information.
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i, ¥T¥ Simple Comm - ¥T¥ Send Temp Humidity.txt - |EI|£|

File  About
RS465 |  RS232 | IEEE488 |  TCRAP | TCPAP2
. Settings List
Connect | D|sconnect| Status: Socket Connected
Get zattings from chamber:
Addess  [205 151045 ? ﬂl
Send settings to chamber:
Port ISDDEI
Stop |
Cornmand

|= CAL2 0.00 Send |~ oo

[ Log
Responze
oK
Memo Settings List | oad List | Save List | ClearList | AddRow | Del Row |
Serial Number. (1 /0208 =] VTV Send Temp Humidity bt Clear Col | _ Clear Cal |
ersion: 1.4.10 Setting [value | Set Responze
uild: 422 ” 2 CALT 0.00 i3
Charnber Type: Temp Hurmidity : —
3 A1L -200.00 oK
4 ATH 500.00 oK
5 CaL2 0.00 oK
B s2L -10.00
7 &2H 100.00
hd 8 CaLa 0.00
Kl —'l_l 5 &7 . =l

Loading, Editing and Saving Lists

To open a Settings List press the Load List button. Select a file and press OK. The name of the loaded file is
displayed on the title bar. The contents of the list appear in the Settings List data grid. The Settings column
holds the commands. The Value column holds the values for the commands. The Set Response column
holds the chamber’s responses from set commands.

To edit an item in the list, double click on the cell. The text is displayed in bold font when it is editable.
Type in your changes then hit Enter. If you don’t press Enter your changes will not be saved. If you need to
add a row to the end of the list, press the Add Row button. If you need to delete a row from the list, select
the row and press the Del Row button. You can add to the Memo field by clicking in the Memo box and
typing additional lines.

You can clear the entire list, including commands, by pressing the Clear List button. Alternatively you can
clear selected columns by pressing the Del Col button. When you are done editing the Settings List, save it
by pressing the Save List button.

Retrieving Data

To retrieve the current configuration of a chamber, load a Settings List that
contains the applicable set of commands. The commands do not require the Get Settings Example:
query ”?”. or set “=" operators. Once loaded, clear the Value and Set Response \\Serial Number: 06/0201
columns if necessary. Make sure you are connected and press the Get button. \\Version: 1.4.10
SimpleComm will query the chamber one command at a time until it has gone | cp

through the entire list. After each query is sent to the chamber, SimpleComm CAL1

will wait until it receives a response before moving on to the next query. As AlL

each response arrives it is placed in the corresponding cell in the Value column.
When the entire list has been transferred a popup window will state that the
transfer is complete.
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Sending Data

To send a saved configuration to a chamber, load a Settings List. Once loaded,

clear the Value and Set Response columns if necessary. Make sure you are Send Settings Example:
connected and press the Send button. SimpleComm will send the chamber

one command and value at a time until it has gone through the entire list. \\Serial Number: 06/0201
After each set command is sent to the chamber, SimpleComm will wait until it | \\Version: 1.4.10

receives an OK response before trying to send the next value. As each OK CFO

response arrives it is placed in the corresponding cell in the Set Response CAL10.00

column. When the entire list has been transferred a popup window will state A1L 200.00

that the transfer is complete.

If you need to stop the data transfer process while it is actively sending and receiving data, press the Stop
button.

Important Note:

Make sure that you always have the chamber set to the same temperature units for downloading and
uploading operations. If you download from a chamber in Centigrade mode, then upload to a chamber that
is in Fahrenheit, you will have numerous incorrect settings.

Visual Basic Source Code
Tidal Engineering provides the source code for the SimpleComm as a reference guide for developers. We
recommend that you use Visual Basic 6.0 or higher and Windows 7 or higher.

Before you install the source code, you must install the SimpleComm application, which contains a TMW
GPIB component that is needed to run the program in Visual Studio. To install the source code, download
the files from the Tidal Engineering web site. Double click on the Setup.exe file and follow the installation
directions. Start Visual Studio and open the Visual Basic Project file: SimpleComm.vbp. The source code
and forms are fully editable.

Communications Source Code

There are several key selections of code that form the backbone of communication over serial ports, TCP/IP
and GPIB. The selections are discussed below and are broken into three areas: Settings & Connecting,
Sending Data and Receiving Data. These sections of code can be cut and pasted into your own programs,
thus adding quick and simple communication routines to your applications.
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Visual Basic Code: Setting & Connecting

Setting & Connecting with RS 232 & RS 485

‘If you're not connected, then connect

If (Not MSComm1(Index).PortOpen) Then
' Set the Comm Port number to the value in the Comm Port text box
MSComm1(Index).CommPort = Val(txtPort(Index).Text)
‘ Set Baud Rate and Parity
MSComm1.Settings = "9600,N,8,1" ‘RS 485
MSComm1.Settings = "19200,N,8,1" ‘RS 232
‘ Open the port
MSComm1(Index).PortOpen = True
MSComm1(Index).InputLen =0
MSComm1(Index).RThreshold = 1

End If

Setting & Connecting with GPIB
* Set the timeout to the value in the timeout box (milliseconds)
TMWControl1.TimeOut = Trim(Str(Val(txtTimeout488.Text)))
* Set the address to the value in the address box final address will appear as: GPIB0::1::INSTR
TMWControll.address = "GPIB" & Trim(Str(Val(txtPort(Index).Text))) & "::" &
Trim(Str(Val(txtAddress(Index).Text))) ‘& "::INSTR"

Setting & Connecting with TCP/IP

“If you're not connected, then connect

If tcpClientl.State <> sckConnected Then
"IP address "### #HH i H#H##" Set the address to the value in the address box
tcpClientl.RemoteHost = txtAddress(Index).Text
* Set the port to the value in the port box
tcpClientl.RemotePort = txtPort(Index). Text
‘ Close it first — just in case
While tcpClientl.State <> sckClosed

tcpClient1.Close

Wend
‘ Connect
tcpClient1l.Connect

End If
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Visual Basic Code: Sending

Sending with Serial Ports

“If your not connected, tell the user
If (Not MSComm1(Index).PortOpen) Then
MsgBox ("The RS 485 port is not connected. Please connect and try again.”)
End If
' Clear buffer
a$ = MSComm1(Index).Input
txtin(Index).Text ="
* Send the command in the command text box
MSComm1(Index).Output = txtOut(Index).Text & vbCr
' The 485 send requires a ">" and the address such as "02" in the string. Use:
* MSCommZ1(Index).Output = ">" & cboAddress485.Text & " " & txtOut.Text & vbCr

Sending with GPIB

‘ Create a global variable to hold a timer counter
Global GPIBResult as Integer

* Send the command in the command text box
TMWControl1.Output (txtOut(Index).Text & vbCr)

Sending with TCP/IP

"If tcp/ipl is not connected, close it and tell the user
If tcpClientl.State <> sckConnected Then
'|P address "#H#H# i A"
* Set the address to the value in the address box
tcpClientl.RemoteHost = txtAddress(Index).Text
‘ Set the port to 5000
tcpClientl.RemotePort = 5000
While tcpClientl.State <> sckClosed
tcpClientl.Close
Wend
MsgBox ("TCP/IP1 is not connected. Please connect and try again.")
End If
"If tep/ipl is connected,
 Send the command in the command text box
If tcpClientl.State = sckConnected Then
tcpClientl.SendData txtOut(Index).Text & vbCr
End If
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Visual Basic Code: Receiving

Receiving with Serial Ports
* MSCommLl is the name of the Microsoft Comm component
Private Sub MSComm1_OnComm(Index As Integer)

Select Case MSCommZ1(Index).CommEvent

Case comEvSend ' SThreshold # of characters in transmit buffer.
Case comEVEOF " An EOF character was found in the input stream
Case comEvReceive ‘ Received RThreshold # of chars

‘ Receive the data and write the result in the response text box
txtin(Index).Text = txtin(Index) & MSComm1(Index).Input
End Select
End Sub

Receiving with GPIB
' The GPIB control has no receive event, it must be queried for a response.
"timerGPIB counts down from 2 to 0, decrementing in the Timer1 function.
‘ Timerl fires every 250 milliseconds This allows us to check for a response 4 times a second.
timerGPIB = 2
GPIBResult = " 'tracks GPIB reply - see Timerl function
' While loop will exit after receives a reply or times out - see Timerl function
While timerGPIB > 0
DoEvents
Wend
‘If we don't receive a reply in 1 second, time out
If GPIBResult =" Then 'no reply
txtin(Index).Text = "Timeout: " & TMWControl1.TimeOut/1000 & "seconds."
Else * Write the reply to the response text box
txtin(Index).Text = GPIBResult 'GPIB value
End If

‘--- Timer1 function: fires every 250 ms ---
‘ Timerl queries 4 times per second and jumps out of while loop once every 1 second
If timerGPIB > 0 Then
' Check for a response to the previous Send query
TMWControll.Enter result$
' If we receive a result we break the previous Do Events loop
If result$ <> " Then
‘Set global variable to response value
GPIBResult = result$
timerGPIB =0
‘ Breaks out of previous While loop and records response
Else
" Increment timerGPIB
timerGPIB = timerGPIB — 1
End If
End If

Receiving with TCP/IP
“tcpClientl is the name of the Microsoft TCP Client component
Private Sub tcpClientl_DataArrival(ByVal bytesTotal As Long)
Dim strData As String
' Get data
tcpClientl.GetData strData
‘ Write the response in the response test box
txtIn(3).Text = Replace(strData, vbCrLf, ", 1, -1, vbBinaryCompare)
End Sub
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17.4.2 Synergy Manager, Chamber Control Software for Desktop PC

i Synergy Managen
File Chambers Porks Profile Editor  alert System  wWindow  Help

WATLOW 942 COOL

= WATLOW 942 UUT1

WATLOW 942 UUT2
VT3 HEAT HEAT

st| [% con g os| [ ona gore-a] [ on-2 @ of -2

Status: Hold Mode

~Chan.1, Temp.°F— - Chan.2, Temp.°F
Set 25.0 °F  Change Set 25.0 °F  Change
Point — Point

[ Actual | 70.2 *F  settoc Actuial | 437 °F

| Heat Cool Heat Cool
] I 0 % 100 % 0 % I 100 %

la | [ _
E3RNE
EXRI

Process Data Grﬂphl Alarms | Luggingl E\rentsl Pruﬁlesl Msgsl Inful
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2a.0°F | TO.2°F < Chi Chamber 1 : Terp - Termp | Eh2}| 23.0°F | 437 °F

RE232 : Connected f{:}@

sy=tem Messages

Loaded Chambers: 0 Current Chamber: St HUM 9:20 PM

Introduction
Synergy Manager is a software application designed for the Microsoft Windows™ family of PC Operating

Systems. Synergy Manager utilizes a Multi-Document Interface (MDI) familiar to Windows™ software
applications so multiple Environmental Chamber Windows can be opened simultaneously. Synergy
Manager provides centralized remote programming, monitoring and control of multiple controllers
simultaneously. Synergy Manager supports several process controllers including the Synergy Controller.

This section covers the capabilities of the Synergy Manager and describes the installation process. For a
detailed user manual contact Tidal Engineering Corporation or download the User Manual from Tidal
Engineering at www.tidaleng.com. Application upgrades and the latest manuals can be downloaded from

the site.
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The major features provided by Synergy Manager are:

*
¢
¢
*
¢
¢

Interactive remote control and monitoring.

Alarm reporting and notification via Email or Fax.

User-friendly profile program editor.

Controller specific profile download.

Importing and exporting of Synergy Controller profiles via USB Hard Disk

Logging, printing and graphing of process data, and External UUT process Data (Synergy Controller
only).

Exporting of logging history data via an ASCIl comma separated values (CSV) file for easy import into
Microsoft Excel or any analysis package that accepts comma separated values (CSV) file format.
Displays user manual via the Synergy Manager Help menu utilizing Acrobat software.

Supports up to sixteen (16) standard PC serial ports (ports must be recognized by supported OS and
contiguous (1 thru 16)).

Software protection via external hardware Rev. 1.20 and higher (See ‘External Hardware Dongle
Key’).

Data Control & Observation

Each individual chamber control window has eight data tabs at the bottom. Each of these tabs covers a
different category of data control and observation. As a collection, the eight data tabs present a complete,
real-time, view of the state of each chamber.

* S 6 6 6 o 0o

A e T T

e rmna
BT | T e
ol [ ]t T

Alarms

| rem e v wh

Events Profiles Messages Information

Process Data - displays setpoints and actual temperature and humidity data.

Graphs - displays setpoint and actual temperature and humidity data on a line graph.

Alarms - sets and monitors process alarms such as maximum allowed temperatures.

Logging - logs setpoint and actual temperature and humidity data and PID values to a text file.
Events - displays status of events, dipswitch settings and logical inputs.

Profiles - allows users to create and download test profiles to a chamber.

Messages - displays a list of all application and chamber error messages.

Info - displays diagnostic chamber and communication protocol data and settings.
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Profile Editor: Write profiles once and run anywhere

Profile Editor (VT3 HEAT HEAT) = B3
3 O = *z D | E =

Cloge Mew  Open  Sawe Saveds | Ramp  Hold  Loop Start Stop Add  Delete Graph Setup

StepMHum | Step Type | Ch1F ChzF Time Jump To | Jump Count | Eventz | W aitfor Event |
1 Start (11:06:00 dd: bk rim

011000 hby: ;g2 111000

3 Rarmp 2EI 100 00:20:00 hb:romm: g2 0aoog
4 Hald 2680 100 000000 kb o 52 Open
] Loop 2 5
& Stop On On
Rarmp
Setpoints T Rarmp Time T Ewvents T Help
Chanrel 1 Channel 2 Apply
f* Control f* Control
" Don't Control Cancel

Setpoint 25 F Setpoint 25 F

o must zave the profile before vou can download it to a chamber Add Step Mode

With Synergy Manager, users can create test profiles directly on their PC. LED based controllers are often
difficult to use for test profile creation. Their limited display capabilities lead to cryptic labels and confusing
navigation. Using the Synergy Manager's graphic windows interface simplifies the test profile creation
process. Every step is clearly displayed in one window. Step creation and data editing is one mouse click
away. Profiles are generic and may be downloaded to any of the supported chambers. The Synergy
Controller can load profiles created by Synergy Manager via any supported communications method or
through a USB Hard Disk. After creating a test profile in the Profile Editor, you can view it in graph format by
pressing the Graph button. The resulting graph displays the entire test run, including jump loops. With
graphical analysis you can more clearly see exactly what your profile will do.

Profile Editor (¥T3 HEAT HEAT)

w0 == H OB+ =

Cloze Mew Open Sawve Saweds | Extents  Edit

2a0.0

w1 100.0

h0.0

0.0 54.6 1 1 4 451.4 R4E.0

Step Hum | Step Type | Ch1F ChzF Time Jump To | Jump Count | Events | “wWaitfor Eve
1 Start
2 25 111000
3 Ramp 250 100 Q00000
4 Huold 250 100 00:00:00 kh: sz Open
5 Loop 2 b
E Stop On On
ou muszt zave the profile before you can download it to & chamber Add Step Mode
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Email and Fax Alert System

8] Synergy Manager, In addition to monitoring and control, the
Synergy Manager employs a highly
Fil= Chambers Ports  Profile Edicor BAERSSFEEGN Window  Help configurable Alert Notification System. Once

_ W Start System CErF11 enabled, any specified recipients are notified
of all errors and alarms via email or fax.

The alarms are separated into eight categories. The user can assign a different priority to each

category. For example, you might want all chamber alarms to have a high priority and be emailed

immediately upon the sounding of the alarm. However, for communications errors that may be caused by

transient noise on the line, you may want to have set as a low priority. All low priority errors would then be

compiled in a general report that is mailed out once a week. The exact definition of each priority level is also

user definable: high, medium or low priority items can be specified as sent immediately, once an hour, once
a day or once a week, at any specified time.

Hardware Requirements
The minimum hardware requirements for Synergy Manager are as follows:

A Pentium 233 MHz or better
128 MB ram plus 32 MB for each simultaneous chamber session
80 MB hard disk space
One serial port
One National Instruments GPIB IEEE interface (Optional)
One 10/100 Ethernet card using TCP/IP (Optional)
One USB external hardware Dongle (Parallel port type needed for NT 4.0) (see ‘External Hardware
Dongle”).
Printer (Optional)
Fax Modem (Optional)
. Microsoft Windows™ PC Operating systems:
0 Microsoft Windows™ 95
Microsoft Windows™ 98
Microsoft Windows™ 98 Special Edition
Microsoft Windows™ NT 4.0 Service Pack 6a
Microsoft Windows™ 2000 Service Pack 2
Microsoft Windows™ XP Service Pack 1 (use latest available Service Pack)

* * & 6 6 6 0 o

*

OO0O0OO0O0

Note: For Windows™ 95, operating system must support USB ports (OSR2 version is needed) if a USB
Dongle is to be used.

Software Installation

Synergy Manager Software installation uses InstallShield installation software. Please read this section in its
entirety before attempting installation.

1. First close all running programs.

2. Uninstall any previous versions of Synergy Manager including ‘Monitor Only’ versions before
installing this new version. Previous versions of this software are not compatible.

3. Insert the installation CD into the proper drive and navigate to drive root folder. If necessary unzip
program files into a temporary folder before proceeding to next step.

4. Do not insert the Dongle key until application has been properly installed.

5. Run the Synergy Manager Setup program (LinkTenn32_Setup.exe) file from the run option of the
start menu.

6. Follow the installation instructions on the screen.
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Important: Do not insert USB Dongle key before Synergy Manager has been properly installed. If the USB
Dongle key is inserted before application has been properly installed, Windows™ operating systems may
assign the wrong software driver to the USB Dongle key. This will prevent Synergy Manager from
recognizing the USB Dongle even though it is inserted, and thus cause Synergy Manager to run in ‘Monitor
Mode Only’

Notes: The latest revision of the ‘Synergy Manager User Manual’ can be found in the Support folder of the
installation CD and can also be downloaded from the Tidal Engineering website (www.tidaleng.com).

For Microsoft Windows™ 2000 users: If the Synergy Manager setup program warns that it is about to
replace a newer file with an older one, select the response that will cancel the installation of the older version
of the file, keeping the newer one.

For Microsoft Windows™ XP, Microsoft Windows™ 2000 and Microsoft Windows™ NT 4.0, user must have
administrator’s privileges to install this software (Rev. 1.20 and up).

During the install process it may be necessary for the setup program to reboot the PC to allow updated files
to be used during installation. This is normal and it is handled automatically by setup program, just follow on
screen instructions.

Hardware Dongle Key
Synergy Manager Software utilizes an external hardware Dongle key to provide software registration and

protection. The Dongle comes in two versions: a USB model and parallel port model with the USB model as
the standard. The Dongle Key chart below indicates which model to use with what PC operating system.

External Dongle Key Chart

Supported PC Operating System Dongle Key Type

Microsoft Windows™ 95 * USB* or Parallel

Microsoft Windows™ 98 USB or Parallel

Microsoft Windows™ 98 Special Edition USB or Parallel

Microsoft Windows™ NT 4.0 Service Pack 6a Parallel Only, NO USB SUPPORT PROVIDED
Microsoft Windows™ 2000 Service Pack 2 or latest available USB or Parallel

Microsoft Windows™ XP Service Pack 1,or latest available USB or Parallel

* For Windows™ 95, Operating system must support USB ports, OSR2 version is needed.

Synergy Manager Monitor Only mode

If Synergy Manager is started without Dongle key, the Synergy Manager Title bar will indicate that Synergy
Manager is in ‘Monitor Only Mode’ as shown in the graphic below. Additionally, the About box will not

display the Serial Number.

The Dongle key must be inserted before starting Synergy Manager, inserting Dongle key after Synergy
Manager has started will not change the mode of operation.

"z LinkTenn32 Tenny Environmental - Monitor Only Yerzion Synergy Manager Title bar without
File Chamberzs Portz  Profile Editor - Alert Svzterm Window  Help Dongle Key Inserted.
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Ahout Synergy Manager The About Box without Dongle Key

Connected
BISCs

Y

oy g

Revw. 2.10

Synergy Manager

Release Build 2.10.82

Copyright 2003 - 2006

OK

| Tidal Engineering Randolph, HJ

SH: DD40TTO

Port: USE 202

A valid Application Key was found.

inserted.

Please see ‘Feature Matrix’ for information on which Synergy Manager features are not supported in ‘Monitor

Only Mode’.

Synergy Manager Normal Full Feature mode

When Synergy Manager is started with Dongle key inserted, the title bar will be similar to that shown in the
graphic below. This is Full Feature Mode. The ‘About Box’ will indicate the status of key search and display
Dongle key Serial Number similar to that shown in the graphic below.

The Dongle key must not be removed once application has been started.

="z LinkTenn32 Tenny Environmental

File Chamberzs Ports

Prafile Editar

Alert Swzterm Window  Help

SH:

Port: USE 201

A valid Application Key was found.
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Synergy Manager Title bar with Dongle
Key Inserted.

The About Box with Dongle Key
inserted.
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Supported Controllers

Synergy Manager currently supports these process controllers with the software / firmware hardware
revision levels shown in following table. The table also lists the communication methods supported for
each controller and the protocol form. GPIB communications support for the controllers listed is provided
by ICS Electronics’ 4804A / 09A GPIB to Serial Interface and Tidal Engineering’s Synergy488 Module except

for Synergy Controllers which offer built-in support GPIB communications.

Ethernet support for VT3, P1460, W942, and WF4 provided by Tidal Engineering’s Synergy488 Module

(ASCII).

Supported Controllers Table

Controller Short Communication Protocol or
Type Name Method Flow Control
VT3 RS232 Xon/Xoff
VersaTenn 3 IEEE-488 GPIB
Synergy488 TCP/IP TCP/IP
VT4 RS232 Modbus
VersaTenn 4 IEEE-488 GPIB
VT5 RS232 None
Synergy/ IEEE-488 GPIB
VersaTenn V Ethernet-TCP/IP TCP/IP
W42 RS232 Xon/Xoff
IEEE-488 GPIB
Watlow 942 Synergy488 TCP/IP TCP/IP
WF4 RS232 Modbus
IEEE-488 GPIB
Watlow F4 Synergy488 TCP/IP TCP/IP

Thermotron 4800 T4800 RS232 RTS Hardware Handshaking
P1460 RS232 Modbus/RS485
RS485 Modbus/RS485
Partlow 1460/1462 IEEE-488 GPIB
Synergy488 TCP/IP TCP/IP

Yokogawa 550/750 | Y750 RS232 PC Link No Checksum
RS485 PC Link No Checksum
Synergy488 GPIB/IEEE-488 GPIB
Synergy488 TCP/IP TCP/IP
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Feature Matrix

The Feature Matrix chart lists the controller features supported by Synergy Manager. Synergy Manager has
two modes of operation: Monitor Only and Normal/Full Feature. Please see sections ‘Synergy Manager
Monitor Only’ and ‘Synergy Manager Normal Mode’. The highlighted rows in the table are not supported by
the ‘Monitor Only’ version of Synergy Manager.

SYNERGY MANAGER FEATURE MATRIX

SUPPORTED CONTROLLERS

FEATURE VT3 VT4 VT5 W942 | WF4 T4800 | P1460 | Y750 FEATURE DESCRIPTION

Data

SP1* R/W R/W R/W R/W R/W R/W R/W Yes Channel 1 Set Point

SP2 * R/W R/W R/W NA R/W R/W NA Yes Channel 2 Set Point

C1l R R R R R R R R Channel 1 Process Variable

Cc2 R R R NA R R NA R Channel 2 Process Variable

Temp. Mode R/W R/W R/W R/W R/W R NA NA Celsius and Fahrenheit

Settings

Heat/Cool R R R NA R R R R PID Display

Hum/Dehumidify R R R NA R R NA R PID Display

Events * R/W R/W R/W R/W R/W R/W R R/W Event Outputs

Alarms R R R R R R R R Controllers Alarms

Limit Check Yes Yes Yes Yes Yes Yes Yes Yes Limit Check Setup

Deviation Check Yes Yes Yes Yes Yes Yes Yes Yes Deviation Check Setup

Saving Check Yes Yes Yes Yes Yes Yes Yes Yes Check Setup Saving

Logging

Graph/Zoom Yes Yes Yes Yes Yes Yes Yes Yes Graph process & setpoint data

Process Yes Yes Yes Yes Yes Yes Yes Yes Log process and set point data

Export Logs Yes Yes Yes Yes Yes Yes Yes Yes Save Log data to CSV Files

UUT Data NA NA Yes NA NA NA NA NA Logging of External UUT data

Controller Mode

Temp Only NA NA NA Yes NA Yes Yes NA Temperature Only Mode

Temp / Temp Yes NA Yes NA NA Yes NA NA Temp. Temp. Mode

Temp / Hum Yes Yes Yes NA Yes Yes NA Yes Temperature Humidity Mode

Temp / Press Yes NA NA NA NA NA NA NA Temperature Pressure Mode

Profiles

Profile Creation Yes Yes Yes Yes Yes NA Yes Yes Create controller profile

Profile Download * Yes Yes Yes Yes Yes NA Yes Yes Download to controller

Profile Control * Yes NA Yes Yes Yes NA Yes Yes Start and Stop profiles

Profile Download * 2 2 File 2 1 NA 2 1 Profile Download Location

Communications

GPIB Yes Yes Yes Yes Yes NA Yes NA IEEE 488 Communications

RS232 Yes Yes Yes Yes Yes Yes Yes Yes Serial Communications

RS485 NA NA NA NA NA NA Yes | ves | RS485 Serial
Communications.

TCP/IP (Ethernet) NA NA Yes NA NA NA NA NA Network Communications

Synergy488 GPIB Yes Yes NA Yes Yes NA Yes Yes IEEE 488 Communications

Synergy488 TCPIP Yes NA NA Yes Yes NA Yes Yes Network Communications

Synergy488 RS232 Yes NA NA Yes Yes NA Yes Yes Serial Communications

Email / Fax Alert

Email * Yes Yes Yes Yes Yes Yes Yes Email Alerts

Fax * Yes Yes Yes Yes Yes Yes Yes Fax Alerts
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FEATURE MATRIX KEY

R Parameter is Read Only

R/W Parameter can be both Read and Write

Yes Feature is available for this controller

NA Feature is not available for this controller, or controller does not support it.

Italics * Feature is not available in ‘Monitor Only Mode’, feature has no control, is Read only or disabled.

Note: The features listed are valid for Synergy Manager Version 1.25.x.

17.4.3 Ethernet MAC Address

If your network employs a DHCP server you may find that your chamber has been assigned a different IP
Address when the DHCP server IP lease expires. Your network administrator can assign a specific and
persistent IP Address to your chamber if he has the Synergy Controller's MAC Address, an identification
number that uniquely identifies your controller. You can determine the Synergy Controller's MAC address
using the “arp” command in the Command widow on any PC that is on the same network as the controller.

To use the “arp” command follow these steps:

1.
2.

3.

Connect your Synergy Controller unit to your network and apply power.

Determine the IP address of the Synergy Controller unit by pressing the COMM button and navigate
to the Ethernet folder. The IP Address property is displayed. Note the IP Address.

Open a Command window on the desktop by going to the Start button on the lower left of the
desktop and select Run from the menu.

Enter the letters “cmd” in the open window. Then press OK.

CEN— 2y

Type the name of a program, folder, document, ar
Inkernet resource, and Windows will open it Far you,

CpEn; I crnd j

(] 4 I Cancel | Browse, ., |

Verify the network connection to the Synergy Controller by typing “ping ###.##Ht ## ###” where the
# signs represent the Synergy Controller unit's IP Address.

In the Command window type “arp —a ### . ### ##H ##H#", again replacing the # signs with the
Synergy Controller’s IP Address.

The “arp” command will respond with the Internet Address and the Physical Address (MAC Address)
of the Synergy Controller unit. The MAC address of the unit tested for this manual is 00-E0-4C-80-
28-97 as shown below.
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WINNT, system 32 cmd.exe

C:“WINNT“systemn32>ping 172.16.10.118
Pinging 172.16.18.118 with 32 bhuytes of data:
Reply from 172.16.18.118: bhytez=32 time{l1Bmz TTL=12Z8

Reply from 172_16.18_.118: bytes=32 time<18m= TTL=128
Reply from 172.16.18.118: bhytez=32 time{l1Bmz TTL=128

Reply from 172_16_.18_.118: bytes=32 time<18m= TTL=128

Ping statistics for 172_16_.1080_118:

Packets: Sent = 4. Received = 4, Lost = 8 (8% loss),.
Approximate round trip times in milli-—seconds:

Minimum = Bmz, Maximum = Bms,. Average = Bns

CisWINNT~system3Z2>arp —a 172.16.180.118
Interface: 172.16.108.34 on Interface Hx1B80080H3

Internet Address Physical Address Type
172.16.18.118 Bl—eBA—4c—BA-28-27 dynamic
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Connecting the Synergy Controller to Your Network

Plug a network patch cable into your Synergy Controller and the other end into your hub or router. Make
sure it is powered on then boot your Synergy Controller. If your Synergy Controller is set to DHCP it should

be assigned an address automatically.

Zamm Screen

4 |'|,Ethernet'l,
Hack
IP Address Selection DHCP
Ethernet Address 192,168,236
Ethernet Subnet Magk 255,255,255.0
Ethernet Gateway 192,168.2.1
Description
The TP Address Selection’ is used to choose the
hanoe | Protecel For assigning an IP address to the
: chamber,
Steady State FO9C 0.0%

Verify DHCP IP Addressing

To confirm that the Synergy Controller was
assigned an address, press the COMM button on
the controller touch screen and select the Ethernet
folder icon. You should see a screen similar to the

one below. Verify that each field contains non-zero
numbers.

The address in the Ethernet Address field is the IP
Address of the controller. Use this address when
connecting to the Synergy Controller over Ethernet.

If the addresses are blank or 0.0.0.0 then the Synergy Controller did not obtain an IP address from the
DHCP router. If this is the case, review the previous sections to make sure you have set up the DHCP router
properly. If that doesn’t solve the problem, verify the settings with your network administrator.

Zomim Screen

SAEA

Weh Server TCP/IP Server
Chamber Off F0.6C 0.0%
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Synergy Controller TCP/IP Server Setup
To set up the Synergy Controller for ASCII
commands over TCP/IP, press the COMM button at
the bottom of the Synergy Controller’s touch screen.
The Comm Screen window will appear.

Select the TCP/IP Server folder icon.
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Zomim Screen

3:11:18 PM

W\ TCPIIP Server),

TCR/AP Server Onfoff Erabiled

Description

The 'TCRIIP Servet' is used ko enable Ekbernet
Change communicakion with the chamber,

Charnber Off 04C 0.0%

Communicating over TCP/IP

TCP/IP Server Settings

Confirm that the TCP/IP Server On/Off field is set to
Enabled. If it is not enabled, press the Change
button and enable it. Your Synergy Controller is
now configured to accept ASCIl commands over
TCP/IP.

Note: The Web Server is enabled separately from
the TCP/IP Server. To enable the Web Server
please review Section 8.1.7 Communications:
Operator Interface: Web earlier in this manual.

Your Synergy Controller is now networked. To connect over TCP/IP you can use a Web Browser, a
communications program such as Tidal Engineering’s Synergy Manager or SimpleComm or a third party
telnet program. See Section 8.3 Communications: Software Applications regarding these utilities.

If you are having troubles connecting to you Synergy Controller, please review the Trouble Shooting entries

earlier in this section.
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18.0 APPENDIX B SETTINGS LIST

Setup Root
Calibration

Calibration Channel n (n=1,2,3,4)
"CHn Sensor Select”
"Temperature Offset (b)"
"Temperature Gain %(m)"
"High Alarm"
"Low Alarm"
"Ignore Alarm When Off"
"Channel Alarm Delay"
"Deviation High Alarm"
"Deviation Low Alarm”
"Deviation Alarms Enabled”
"Deviation Alarm Delay"
"Waitfor CHn Tolerance"
"High Limit, Channel n"
"Low Limit, Channel n"
Altitude
"Altitude Value"
"Altitude Key"
"Guaranteed Soak"
Input
High Res
RTD n (n=1,2)
"Type"
Raw Calibration (m,b)
"Gain"
"Offset”
Analog n (n=1,2,3,4)
"High Eng. Scale"
"Low Eng. Scale"
"High Volts Scale"
"Low Volts Scale"
"Type"
Raw Calibration (m,b)
"Gain"
"Offset"
Thermocouple n (n=1,2)
"Type"
Raw Calibration (m,b)
"Gain"
"Offset"
Cold Junction Calibration (m,b)
"Gain"
"Offset"
Low Res
Analog n (n=1,2,...8)
"High Eng. Scale"
"Low Eng. Scale"
"High Volts Scale"
"Low Volts Scale"
"Type"
Raw Calibration (m,b)
"Gain"
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uuT

"Offset"

Module n (n=1,2,3..8)
Sensor m (m=1,2,3..8)

Virtual Sensors
Wet Bulb Dry Bulb

"Gain"
"Offset"

"Wet Bulb Sensor"
"Dry Bulb Sensor”

"Altitude - Torr"
"Wet Bulb Input
"Wet Bulb Filter
"Wet Bulb Filter

Filter"
Max Delta"
Weight"

"Dry Bulb Input Filter"
"Dry Bulb Filter Max Delta"
"Dry Bulb Filter Weight"

"Output Filter"

"Output Max Delta"
"Output Filter Weight"

Virtual Kft
"Torr Sensor"
Virtual Pressure

"Std. Range Pres. Sensor ID"
"High Alt. Pres. Sensor ID"
"Transfer Pres. Threshold"
"Transfer Pres. Hysteresis"

PID Settings
PID Ch n (n=1,2,3,4)
"Auto Tune" (Hidden)
PID Ch n Heating

"Prop. Band Heating"

"Reset Ch n Heating"

"Rate Ch n Heating"

"Cycle Time for Ch n Heating"

"Rate Band for Ch n Heating"

"PID Clamp for Ch n Heating" (Hidden)

PID Ch n Cooling

"Proportional Band for Ch n"
"Reset Ch n Cooling"

"Rate Ch n Cooling"

"Cycle Time for Ch n Cooling"
"Rate Band for Ch 1 Cooling"

Cascade

"Enable”

Settings
"Sensor Select"
"Cascade High Limit"
"Cascade Low Limit"
"Pos. Deviation Limit"
"Neg. Deviation Limit"
"Cascade Mode" (Hidden)
"Cascade Key"

PID's
"Prop. Band"
"Reset"
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"Rate"

"Rate Band"
Product (Hidden)

"Prop. Band Ch n"

"Reset Ch n"

"Rate Ch n"

Special Functions

"Celsius/Fahrenheit"

"12/24 Hour Time"

"Output 11 Control Type"

"Output 17 Control Type"

"Output 18 Control Type"

"Select Alarm Type" (Hidden)

"Ambient, Channel 1" (Hidden)

"Ambient, Channel 2" (Hidden)

"Ambient, Channel 3" (Hidden)

"Ambient, Channel 4" (Hidden)

"Temperature RTD Curve" (Hidden)

"Vaisala Temp. Compensation" (Hidden)

Analog Retransmits

Analog Retransmit n (n=1,2)

"Analog Retransmit n"
"High Eng. Scale"
"Low Eng. Scale"
"High Volts Scale"
"Low Volts Scale"

PWM Retransmits
PWM n (n=1,2,3...8)
"Retransmit Source"
"High Eng. Scale"
"Low Eng. Scale"
"High Duty Cycle"
"Low Duty Cycle"
"Cycle Time"
On/Off Retransmits
On/Off Retransmit n (n=1,2,3...8)
"Retransmit Source"
"High Eng. Threshold"
"Low Eng. Threshold"
"Hysteresis Value"
"Active State"

"Panel Lock" (Hidden)
"Thermocouple Filtering" (Hidden)
Remote Start/Stop
"Remote Start/Stop”
"Start Input"
"Stop Input”
Analog Programming
Channel n (n=1,2,3,4)
"Programming Enabled"
"Analog Input Select"
"Allow Multiple Stop Steps"
L-Values
"1L1 Ch 1 Main Cooling Turn-On"
"1L2 Ch 1 Main Cooling Turn-Off"
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"1L3 Ch 1 Setpoint Transfer Setting"
"1CTY Ch 1 Chamber Type"

"2L1 Ch 2 Main Cooling Turn-On"
"2L2 Ch 2 Main Cooling Turn-Off"
"2L3 Ch 2 Setpoint Transfer Setting"
"2CTY Ch 2 Chamber Type"

"L3 Ch 1 Main Cooling Turn-On"
"L4 Ch 1 Main Cooling Turn-Off"
"L6 Full Cooling Switch-over"

"L7 Ambient Cooling Turn-On"

"L8 Heat Ambient Cooling Turn-Off"
"L9 Ramp-Up Cooling"

"L11 Dehumidify / Vent On"

"L12 Dehumidify / Vent Off"

"L14 Time Delay Boost Cool"

"L15 Compressor Turn-off Delay"
"LEV1 Drier/Dehumid Coil"

Logging
Setup
"Enable Logging"
"Logging Interval (sec)"
"Log File Size (MB)"
"Log When Chamber Off"
Options
"Log Full Behavior"
"Enable Usage Warning"
"Full Warning at %"
"Profile Storage Warning Level"
"Profile Auto-Remove Level"
Profiles
Options
"Log Each Profile"
"Auto E-Mail Profile Log"
"Auto Print Profile Plot"
"Auto E-Mail Profile Plot"
"Profile Name Format"
Plot Setup
"Channel 1"
"Channel 2"
"Channel 3"
"Channel 4"
"Plot Timescale"
Data
Channel Readings
"CH1 Actual"
"CH2 Actual"
"CH3 Actual"
"CH4 Actual"

Channel Setpoints
"CH1 Setpoint"
"CH2 Setpoint"
"CH3 Setpoint"
Cascade
"CH1 Actual"
"CH2 Actual"
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"CH3 Actual”

"CH4 Actual”

"CH1 Setpoint"
"CH2 Setpoint"
"CH3 Setpoint"
"CH4 Setpoint"
"Cascade PID CH1"
"Cascade PID CH2"
"Cascade PID CH3"
"Cascade PID CH4"

Channel PIDs
PID CHn (n=1,2,3,4)
PID CHn Heat
"PID Output"”
"Proportional Band"
"Reset"
"Rate"
"Cycle Time"
"Rate Band"
"B
"IN
"Dn"
"Error"
PID CHn Cool
"PID Output"
"Proportional Band"
"Reset"
"Rate"
"Cycle Time"
"Rate Band"
"pp
"I
“Dn"
"Error"
Cascade
"PID Output”
"Proportional Band"
"Reset"
"Rate"
"Rate Band"
ey
"In"
“Dn"
"Error"
UUT Values
"UUT 1"
"UUT 2"
"UUT 3"
"UuT 4"
"UUT 5"
"UUT 6"
"UuT 7"
"UUT 8"
High Res Analog
"RTD 1"
"RTD 2"
"Analog 1"
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"Analog 2"
"Analog 3"
"Analog 4"
"Thermocouple 1"
"Cold Junction TC 1"
"Thermocouple 2"
"Cold Junction TC 2"
Low Res Analog
"Analog 1"
"Analog 2"
"Analog 3"
"Analog 4"
"Analog 5"
"Analog 6"
"Analog 7"
"Analog 8"
Digital 10
"Input 1"
"Input 2"
"Input 3"
"Input 4"
"Input 5"
"Input 6"
"Input 7"
"Input 8"
"Input 9"
"Input 10"
"Input 11"
"Input 12"
"Input 13"
"Input 14"
"Input 15"
"Input 16"
PWMs
"PWM 1"
"PWM 2"
"PWM 3"
"PWM 4"
"PWM 5"
"PWM 6"
"PWM 7"
"PWM 8"
"Status" (Read-Only)
"Actions"
Chamber Setup
"Chamber Name"
Graph Settings
"CH1 Low"
"CH1 High"
"CH1 Cascade Low"
"CH1 Cascade High"
"CH2 Low"
"CH2 High"
"CH3 Low"
"CH3 High"
"Graph Time"
LCD Settings
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"LCD Brightness"
Panel Lock
Admin Settings
"Panel Lock"
"Panel Lock Password" (Hidden)
"Panel On/Off Keys"
"Unlock Duration"
"Enable Screen Switching" (Hidden)
"Administrator Password"
"Maintenance Password"
"Engineer Password"
"Operator Password"
Screen Settings
"Setup Screen”
"Maintenance Screen"
"Comm Screen”
"Program Screen"
"Run Screen"
"Events Screen"
"Graph Screen"
"Main Screen"
Resume Behavior
"Steady State"
"Profiles”
"Restart Delay (sec)"
Main Screen Setup
"Main Screen Layout"
Sensor Displays
Sensor n (n=1,2,3..8)
"Sensor Display”
"Sensor Select"
"Sensor Label"
Chamber Light
"Chamber Light Event"
"Disable when Chamber Off"
"Top On State Label"
"Top Off State Label"
"Bottom On State Label"
"Bottom Off State Label"
"Button Graphic"
Event Screen Setup
"Display Humidity Events"
"Event 1 Name"
"Event 2 Name"
"Event 3 Name"
"Event 4 Name"
"Event 5 Name"
"Event 6 Name"
"Event 7 Name"
"Event 8 Name"
"Event 9 Name"
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19.0 APPENDIX C DELIVERING RESULTS

This section provides an overview of the logging system features and applications which help the Synergy
Controller “Delivers Test Results”; i.e. create individual log files for each test and deliver them automatically
in either table (CSV) or chart (PDF) format over the network.

19.1 Network Printing

Cormim - LabyiewTestd

5:10:19 PR Printer Setup

|'|,Ethernet Metwark\Printer Setup), Setup the Network Printer parameter as shown on

------------------- the left according to your printer.
Metwork Printing Enabled a

Ethernet Address 172.16.10.90 See App“cation Note 84

Fort 2100

Frint Driver HF PCL Se o

Print Color Color

Paper /Crientation Letter,Landscape ||

Frinter key DEEC3E2A ¥

Description: Help is not available for this ikem,
Zhange

Charnber Off 22.0C 50.0 %

The network plotting capabilities of the Synergy family provide documentation and reporting efficiencies
that can enhance the performance of virtually any organization. These features automatically generate and
plot test data to a network printer and/or to a PDF file. PDF plots can be automatically e-mailed to up to
five recipients or viewed with a standard web browser using the Synergy Controller WebTouch™ Remote
feature. See Synergy Controller Application Note 90 for detailed setup and examples.

The Synergy Controller is designed to send plots to an HPCL capable printer with an Ethernet port such as
the HP LaserJet Pro CP1525nw used in this example. The HP LaserJet Pro CP1525nw is a workgroup color
printer that prints up to 12 ppm, with a resolution of 600 x 600 dpi. Note: This network plotting feature
requires a minimum software version 3.0.2. Contact the factory to inquire about software upgrades for
your Synergy Micro 2, Synergy Quattro, or Synergy Nano controller.

To Setup the controller and the printer follow these steps:

Cornm - plot test a e ]| | OPen up the Synergy Controller Comm screen
and browse to the Printer Setup folder as

af:.; |1Et|-"3”-IEtI Metwork) shown at the left.

%ﬁg %g P

Ethernet Wb Server FTP Server

# 5

25 25

TCPIIP Server E-rail
Steady State
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Triggering Test Results E-Mails Manually

_HAMEBER.

Celete All Profile Logs
“HAMBER. T|Upoad ko SvnServer

Sefup - Labviews 2:00:20 PR |
| I'I,Ln:ngging'l,.ﬁ.ctin:nns'l,
Back
Ackion: |E-Tail POF Plat v| | Execute
Export Lag ko LUSE
*HISTORY |E-Mail Log ; |
_HAMEER. T|Zopy Log ko FTP
CHAMEER. T|Clear Log e
CHAMBER T|Plat Log ko Prinker 1.40
Lo P T A AN F -1l PDF Plot 15,41

_HAMEBER. TH1-LABVIEMW'TESTS 05-05-2013 09.17.44
_HAMBER. TH1-LABVIEW'TESTS 05-03-2013 09.21.45

Charnber Off

£

-132.0C 0.0 %

To trigger E-Mail deliveries manually, open the
Setup\Logging\Actions folder, and pick E-Mail Log
or E-Mail PDF Plot from the drop down selection list.
Then choose the specific profile log from the list of
logs and press the Execute button as shown at left.

Select E-Mail Log to deliver CSV log file test results.
If Network Printing is enabled, select E-Mail PDF Plot

to deliver formatted plots of the test results.

See Application Note 90 for Network Printing setup.

19.2 E-Mail Delivery

Subject:

Il svstem aarm:
|| ch2migh se6.74%

Chamber Name:
1007h
Application Version:
3.0.14 Build 944 SynServer
Help Version:
3.0.5
| Operating System Version
5.0.C

Olymplc Version:
v3.0.48

Serial Number:
12/1203

RunTime:
671:29 (hhzmm)

Chamber Definition:

1402 of 1400 KB

1P Address:
http://172.16.10.99

Date, Time:
08/14/2013, 17:20:35

(€)2012 Tidal Engineering Corporation, u

1007h - Synergy System Alarm - Message (Plain T...

Temp Humidity Pressure - NANO_THP_O1A Log Used:

tidaleng.com

ol
> @
B r s g

Move Tags Editing Zoom

ent: Wed 8/14/2013 6:21 P

107

FaceTiune Add Conlacl

1ofd

FRM:107
SUBJX1007h - Synergy
System Alarm
MSG.SYSTEM ALARM.
Bad Sensor Channel 1

Chamber Name:
10C7h
Application Version:

(Cont)20f4

3.0.7 Build 893b

Help Version:
305

Operating System Version:
500G

QOlympic Version:
| v3nas

©

The Synergy Controller’s e-mail feature sends alarm, test results plots, and log file e-mails automatically to
desktop computers and mobile phones and tablets. E-Mail is supported on the Synergy Micro, Synergy
Micro 2, Synergy Quattro, and the % DIN Synergy Nano with software application Version 3.0.7 Build 893B
and newer. Contact the Tidal Engineering if you are interested in a software upgrade.

The Synergy Controller application note 84 describes these e-mail features and provides detailed
instructions and examples for setup. http://www.tidaleng.com/appnotes/SCAP84.pdf
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Network Setup

To send e-mail, your controller must be connected to your network and configured for an SMTP mail server.
As always, the IP address of each Synergy Controller can be assigned by a DHCP server on your network if
available or statically entered on the controller touch screen. See Application Note 7 for information

regarding network setup.

Comm - COI 500 monitor tur,

. 105038 AM

* I'I,Ethernet Metwork),

Back

Web Server

2 | B

TCR/IP Server E-Mail
Steady State

w%j

FTF Server

uat*u!@j

Printer Setup
29.0 C

To begin, open the Comm Screen and browse
to the Ethernet Network folder.

Carmm - COI 500 manitar e,

.. 10:51:55 &AM

IP &ddress Selection
Ethernet Address
Ethernet Subnet Mask
Ethernet Gateway

Zhange

Steady State

DHCF

172.16.10.129
255.,255.255.0
172,16.10.254

Description: The 'IP Address Selection’

parameter specifies the protocol For assigning an
IP address to the controller,

25.0C

Set the IP Address Selection and network
properties as required.

Then setup the E-Mail configuration as shown in the next section.
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19.2.1 E-Mail Setup

o e iR ety S I )l | Open the Ethernet Network Folder in the
Comm screen and select the E-Mail folder.

4 |'|,Ethernet Metwark)

Back

Note that some screens have been reorganized

j j ] in version 3.0.7 and may be a different on older
%g %g %L:S versions.

Ethernet Wb Server FTP Server

TCPIIP Server Printer Setup
Steady State 25.0C

o e T S e ]l | Open the Setup Folder as shown at left.

1EEhernet Mebwaorkd E-Mail)

Addresses Alarm Recipients
Loq File Recipient E-Mail Debi
oq File Recipients El.c:i ug IEI
Steady State 25.00C

R e R A I e ]| | Enable the E-Mail Feature and set the following
parameters to identify your system:

|'|,Ethernet Metwork)E-Mail Setup’,

From E-Mail Name
E-Iail Feature Enabled From E-Mail Address

From E-Mail Marme terumo
From E-Mail ﬁd;l;ess craig@tidaleng.c.. Note that these parameters don’t usually need
SMTF_' SECYEr SLress =00 b7 Ll to be actual names or e-mail addresses. They
E-Mail slarms Enabled
should be set so controller messages can be
Cescription: The 'E-Mail Feature' must be identified by the recipient
Enabled For amy E-Mail realted Functionality: ko
wark,
Change Enable the E-Mail Alarms parameter if you want
Steady State S50 the controller to send notifications regarding

alarm conditions to your e-mail or mobile phone
(text messaging)
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Carmim - COI 500 monitar e, 11:04:15 AM

|'|,Ethernet Metwork)E-Mail Setup|SMTP Server
Back

206

Accept

176 111

ancel

Steady State 25.0C

Enter the SMTP Server Address

This address can usually be provided by your
e-mail administrator.

Enter the e-mail addresses.

11:00:39 Al

Comm - 0L 500 monitor tur,.,

|'|,Ethernet Metwork)E-Mail,

Addresses Alarm Recipients

il

Log File Recipients  E-Mail Debug
[ =T o
Steady State

25.00C

Open the Addresses Folder.

Note that up to five E-Mail Addresses can be
entered.

Note that each address can be set to receive
Alarm messages and/or Test Data (Log Files) as
required using the Alarm Recipients and Log
File Recipients folders respectively.

Comm - COI 500 monitar e, 10:54:53 Al

* |'|,Ethernet MetworklE-Maill Addresses),

Back
Address 1 craigi@tidaleng.com
Address 2 280801 7 42mtxt, att.net
Address 2 622 2200960y text.com
Address 4 0757507045 @y iext.com
address 5

Description: Enter the E-Mail address of a

Steady State 25.0C

recipient who will receive alarms, Logs or bath,

Virtually all wireless carriers can forward e-mails
to a mobile phone as a text message (SMS). The
e-mail address formats for telephone numbers
for two popular carriers are shown in the
examples below:

at&t Wireless: txt.att.net
1112223333 @txt.att.net

Verizon Wireless: vtext.com
1112223333 @vtext.com
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mailto:1112223333@txt.att.net
file://PENTFAXSERVER1/Tidal-Drive/Users/TIDAL%20ENGINEERING/Synergy%20Controller/Application%20Notes/App_Note_84_Synergy_Controller_E-Mail_Features/1112223333@vtext.com

Log Each Profile
Frofile Mame Format

Yes
Chamber-Profile

Description: Set “Log Each Profile® to Yes ko
recard and save a separate log file For each kesk

named with Profile and the stark date and kime,
Change | pequired for netwark plotting Features.
Charnber Off -133.0C 0.0 %

2:54:10PM =]

To E-Mail profile logs automatically, first set the
Logging system to Log Each Profile.

Then select the Profile Name Format to set the
naming convention for the profile log file.

Note: See Synergy Controller AppNote 90 - Synergy
Controller Network Printing Feature for additional
setup information

Lp - Labvisws

Deliver Test Log to e-mail Mo
Deliver Test Plat to Printer Mo
Deliver Test Plot o e-mail Mo
Deliver Test Log o Synergy Server fes
Deliver Test Plot o Synergy Server Yes

Description: Help is nok available For Ehis item.

Change

Chamber Off -133.0C 0.0 %

Then set the Deliver Test Results options.

Triggering Test Results E-Mails Manually

Setup - Labviews

‘ |'|,Lugging'l,.ﬁ.cti|:|ns'l,

Back

E-Mail PCF Plak

Ackion: E Execute
Export Log to USE
*HISTORY [E-Mail Log ; |
_HAMEBER. T[Copy Log ko FTP
CHAMBER. T|Clear Log b7, 39
CHAMBER. T|Plok Log ko Prinker 1.40
“HAMEER. TR E N 15,41

PG SISl Oelete oll Profile Logs
“HAMEBER. T{Upoad ko SvnServer

_HAMEBER. TH1-LABVIEMWTESTS 05-02-2013 09,1744
_HAMBER TH1-LABVIEMWTEST3 05-05-2013 09,2145

Charnber Off

[~]

3:00:30 PM E |

-133.0C 0.0 %

To trigger E-Mail deliveries manually, open the
Setup\Logging\Actions folder, and pick E-Mail Log
or E-Mail PDF Plot from the drop down selection list.
Then choose the specific profile log from the list of
logs and press the Execute button as shown at left.

Select E-Mail Log to deliver CSV log file test results.
If Network Printing is enabled, select E-Mail PDF Plot

to deliver formatted plots of the test results.

See Application Note 90 for Network Printing setup.
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19.2.2 E-mail Format

The Log File and Plot File e-mails are formatted as shown in the screenshots below. Note that controller
information is included in the body of both emails for diagnostic purposes. Log file attachments are in CSV
file format and Plot attachments are in PDF format.

HAid9 0 e« 9= 1007h - Synergy Test Results Log - Mes... = =l 5% 4| d ¥ 5 @& & |+ 1007h- Synergy Test Results Plot Attac... = @ 2=
File Message Adobe PDF o @ File, Message Adobe PDF o @
aX 3maa F airaQlleXamals §Foura g
&v Delete g::::: ﬁﬁe = Shvow s?:‘;:k. I\-1ti\re Ta'gs EdiEng Zoom %' RERG ﬂ; Forward ﬁq‘a‘ T Sh:)w S%:;gk, MSVE Tavgs EdlEmg Zoom
Delete Respond Quick St... & Zoom Delete Respend QuickS..._5. Zoom
. From: 107 <107@tidaleng.com> Sent: Wed 7/24/2013 11:45 AM
From: 107 <107 @tidaleng.com= Sent: Wed 7/24/2015 11:46 AM To: T e
To: craig@tidaleng. com e
Co Subject: 1007h - Synergy Test Results Plot Attachment: "ADG 07-24-2013 10.25.38. pdf™
Subject: 1007h - Synergy Test Results Log = | '@ADG 07-24-2013 10,2536, pdlf (27 KB)
| Message | _ ADG07-24-2013 10.25.38.txt 3 KB) _
EEJ Test Results Plot Attachment: "ADG 07-24-2013 10.25.38.pdf" BEJ
E-Mail Log File: "ADG 07-24-2013 10.25.38.txt" -
Chamber Name:
Chamber Name: 1007h
1007h Application Version:
Application Version: 3.0.7 Build 893b
3.0.7 Build 893b Help Version:
Help Version: 3.05
305 Operating System Version:
Operating System Version: 5.0.C . .
50.C Olympic Version:
Olympic Version: VS:'OAS
Serial Number:
V%'OAB = 12/1203
Serial Number: RunTime:
12/1203 652:47 (hh:mm)
RunTime: Chamber Definition:
652:47 (hh:mm) NANO_TH_TEO1B.COF
Chamber Definition: Log Used:
NANO_TH_TEO1B.CDF 1320 of 1400 KB
Log Used: IP Address:
1324 of 1400 KB http://172.16.10.99
IP Address: Date, Time:
http://172.16.10.99 07/24/2013, 10:45:31
Date, Time:
07/24/2013, 10:46:24 (c)2012 Tidal Engineering Corporation, www.tidaleng.com
(c)2012 Tidal Engineering Corporation, www.tidaleng.com - =
107 107 &
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19.3 FTP Server Export

Download the following application for details for the Synergy Controller’s FTP Server:
http://www.tidaleng.com/appnotes/SCAP45.pdf

Open up the Synergy Controller Setup screen
and browse to the \Logging\Actions folder as

$ |".L':";|';|il'l';l". shown at the left.
Back
—— — Alternatively, open up the Synergy Controller
Maintenance screen and browse to the
Setup Options \File Utilities\Logging Utilities\Actions folder as
shown on the left.
_"-_,' _"-_,‘
Data Skatus

Steady State

M| | Select the file (either the *HISTORY file or the
Profile file), select the Copy Log to FTP from the
Action drop down and press Execute

Execute

FHISTORY @
“HAMBER. TH1-LABYIEWS 05-07-2013 15,36, 22

CHAMBER. TH1-LABVIEWTESTS 08-05-2013 09,3749

CHAMBER, TH1-LABVIEWTESTS 08-05-2013 09.41.50

CHAMBER TH1-LABYIEWTESTS 08-05-2013 09.45.52

CHAMBER. TH1-LABVIEWTESTS 08-05-2013 09.49.55

CHAMEER. TH1-LABVIEWWTESTS 05-05-2013 09.53.54

CHAMEER. TH1-LABWIEWWTESTS 03-05-2013 09.57.55
CHAMEBER. TH1-LABYIEWWTESTS 03-05-2013 10.01.56 IEI
Steady State S05C 33.0%

Open the FTP server on the controller using its IP address using with an FTP client like Microsoft
Internet Explorer as shown below. Open the log file by clicking on it. For Microsoft Internet
explorer type the url as shown in the following format example: ftp://172.16.10.126
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http://172.16.10.126/Main.map

E=3 E=R~x=
@|@ftp:_-'_:“1?2.15.10.125_-‘ £ - mox| sl

@ WebTouch Remote(tm) Enviro... | @ WebTouch Remote(tm) Enviro... | @ FTP root at 1721610126 b | |

Eile Edit View Favorites Tools Help
»

'i‘;_‘g v+ IXL Math and English Cnl... ﬁOnIineTrading, ETFs, Mut... & * B = @3 * Page~ Safety > Tools+ @lv

¥

FTP root at 172.16.10.126

To view this FTP site in Windows Explorer: press Alt, click View, and then click Open FTP Site in Windows Explorer.

»

02/25/2010 03:54PM 204 LabviewTest4.vpl

05/30/2007 05:11FM 175 BRODUCTL.VEL

05/31/2007 02:56PM 194 PRODUCTZ.VPL

07/25/2013 03:37PM 201 LabviewTest3.vpl

08/07/2013 01:29PM 202 LebviewlestS.vpl

0B/0T7/2013 01:36PM 202 Labview6.wvpl

09/04/2013 11:36aM - == ——

03/07/2013 09:21PM < 19,390 CHRMBER TH1-LABVIEWTESTS 08-05-2013 089.53.54.txt )

m

#100%

-
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19.4 USB Flash Drive Export

To export the log file to a USB Flash Drive, follow these steps.

Setup - Labview
& |1Lnggin';|1
Back
Setup Options
Data Skatus

Steady State

a0.5C 33.0%

Open up the Synergy Controller Setup screen
and browse to the \Logging\Actions folder as
shown at the left.

Steady State

Setup - LabviewTe 0:45:11 PM N |
* |\,Lngging'l,.ﬁ.ctinns'l,
Back
e Export Log ko LISE - Execute
*HISTORY [E-Mail Log -
CHAMEER. T[Copy Log ko FTP
CHAMBER. T|Clear Log 7.49
“HAMEBER. T[Plak Log ko Prinker 1.50
“HAMEBER. T|[E-Mail PDF Plot 5.5z
“HAMBER T[Delete All Profile Logs 9,53
“HAMEBER T[Upoad ko SynServer 304
_HAMEER TH1-LABWIEWTEST3 08-05-2013 09,57 .55
_HAMEBER. TH1-LABVIEWTEST 3 05-05-2013 10,01 .56 EI

a0.5C 33.0%

Place the USB Flash drive in the controller’s USB
port.

Select the file from the file list (either the
*HISTORY file or the Profile file), select the
Export Log to USB from the Action drop down
and press Execute.

Maintenance - LabwiewTes

Back

A b = xpark Log to LISE

‘ |'|,Fi|e Itilities' Logging Lkilities)Actions),

Execute

~—

FHISTORY

Steady State

“HAMEBER. TH1-LABVIEWS 03-07-2013 13.56.22
CHAMBER. TH1-LABVIEMWTESTS 05-03-2013 09,537,449
CHF'.MBER TH1 LF'.B'-.-'IE'-.-'-.-'TESTS IIIE 0S-2013 09, 41 a0

Ea

SEIEC 23.0 %

Alternatively, Open up the Synergy Controller
Maintenance screen and browse to the

\File Utilities\Logging Utilities\Actions folder as
shown at the left and follow the steps listed
above.
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19.5 Web Touch Remote™ - Synergy Controller Web Server

The Synergy Controller can be monitored and controlled over a Local Area
Network or the Internet using a standard web browser such as Microsoft's Internet
Explorer (See screenshot below). Each controller has a built-in web server that
uses Tidal Engineering’s Web Touch™ Remote technology (Pat. Pending). This
technology provides a web browser user interface that is identical to the local
touch screen interface on the environmental chamber. Operators can use this
feature to remotely monitor chamber settings and readings. Technicians can use
this feature for remote troubleshooting. This section describes how to setup the
chamber and your web browser for remote control over the World Wide Web.
Tidal Web site Link http://tidaleng.com/appnotes/SCAP7.pdf

@ WebTouch Remate(tm) En... *

View Favorites Tools

Main - Labview Testd
Chan, 1- Temp, € —

Setpoirt

150.0

Temp. C

Actual

Y2 ()l & hitp://17216.10.87/webtouch.htm

Help

5:16:54 PM

» rChan. 2 - Humid. % -

Setpoint

0.0
Humid. %

Actual

i,h;ambemfiﬁ

http:/fwww.tidaleng.com,
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Configuring the Synergy Controller Web Server

To use the web server, you must perform a one-time set up. This setup includes registering the server,
enabling the server, providing a user name and password for the server and establishing a TCP/IP
connection using the Synergy Controller's Ethernet port.

Every controller has a built-in web server. To access this server, however, you must first enter a Registration
Key. Contact Tidal Engineering Corporation to obtain your Registration Key.

Establishing a TCP/IP connection

The Synergy Controller Web Server can be used on an office or factory network to provide remote access
and control. The Synergy Controller can also be accessed through the internet provided your network is
configured for remote access (Check with your Network Administrator to see if this is possible on your
network). In addition, several Synergy Controllers can be setup with a small router to connect directly to a
PC.

IP Configuration by DHCP

Each Synergy Controller must be configured with a unique IP address. DHCP does this configuration
automatically. A computer on the network may act as a Dynamic Host Configuration Protocol (DHCP)
server. A DHCP server stores a list or pool of IP addresses, along with other information (such as gateway
and DNS addresses) that it may assign to the other devices on the network.

IP Configuration by DHCP using a LAN

DHCP servers are available on most office and factory network servers. Contact your network administrator
to verify that a DHCP server is available and enabled. The Synergy Controller will display the address it was
assigned in the COMM\Ethernet screen. If the address is not 0.0.0.0 than it has been assigned an address
by the DHCP server.

Registering the Web Server

Comm Screen 038 Press the COMM button on the bottom tool bar to
navigate to the Communications screen and then
) II select the Web Server folder.
Back
‘j IEEE
i 4838
RS-232 IEEE-458
i;] £
Ethernet TCR/IP Server
Chamber Off L 0.0 G
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Comim Screen 10:40:14 Al

Reqgister the webserver.

Your serial number needed to reqister this
webserver is: 13/0137, You must provide this
nurmber ko get wour reqgiskration key.

Reqistration key:

Register Zancel

Comm Screen 10:41:34 &M
File Marme: |
1 AEBC DSI'EF Bk Sp
D Alpha
GHI | JKL | MM Clear
{ ) Mumeric < 5 =)
——— - PGRS | TUY [WHYZ ok
@ Alpha-tum | g q
0 |Space NE:t Cancel

Comim Screen 10:55:06 AM

Fegister the webserver.

Your serial number needed to register this
webserver is: 130137, Yau musk provide this
nurmber ko get wour reqgiskration key.

Reqistration key:
12345abc

Register Cancel

Press on the Registration Key text box to display
the keypad.

Input the registration code received from Tidal
Engineering Corporation using the keypad.

When you are finished, press OK. To cancel,
press Cancel. You will return to the previous
screen and your code will appear in the
Registration Key box.
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Comim Screen 10:57 23 Al

Register the webserver,

YersaTenn V

The webserver key was successully
reqistered,

Register Zancel

10:59:26 Al
Wb Server On/Off Disabled
Web Server Login Mame
YWieh Server Passwiord
VWieh Server Address 123.45.67.89
Web Server Key 12345 ABC
Descripkion

The “Web Server On | OFF Feature allows the
operator to enable the web server,

Change

Chamber Off 51C  0.0%

Synergy Controller Technical Manual, Revision H

Press Register to continue.

The Synergy Controller will display a message box
indicating that the web server key was successfully
registered.

Press OK to proceed to the Web Server Settings
page.

Once you have successfully registered the web
server, you can now enable the Web Server.

You should also set a Login Name, and set a
Password before you connect to the Synergy
Controller.

First change the Web Server On/Off value to
Enabled. .

Press the Back button to return to the settings
window.
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Cormim - LabyiewTestd 20744 PM

FTP Server

I'I,Ethernet Mebwork\FTP Server!,

This parameter controls the Synergy Controller’s
FTP server. With the FTP server, chamber profiles

FTF Server CnfOff Disabled

Description: Help is not available for this ikem.

Zhange
Charmber Off 25.0C 500

Synergy Controller Technical Manual, Revision H

AKA recipes (VPL files) can be copied to and from
the controller, deleted from the controller or
renamed, thru a Local Area Network (LAN). In
addition the history log file can be retrieved from
the controller.

AppNote 45 - Using the Synerqgy Controller's ftp server.

Y
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10:59:26 4AM
Web Server On/Off Dizzbled
Web Server Login Mame Tesmarme
Web Server Password testpass
Weh Server Address 123.45.67.89
Weh Server Key 12345ABC
Descripkion

The “Web Server On [ OFF Feature alloves the
operator to enable the web server,

Change

Chamber Cff 51C  0.0%

19.7 LabVIEW ™ Driver

Network Security

In today’s Internet environment, network security is
a real concern. The Synergy WebTouch
Remote(tm) web server requires a username and
password that is managed from the touch screen.
To set the user name and password, select Web
Server Login Name and press the Change button.
Enter your desired Login Name on the keypad.
Press OK to return to the settings window. Repeat
the process for the Web Server Password. You will
use this name and password when you access the
Synergy Controller remotely via your web browser.

The unit's web server is now ready for use.

The LabVIEW driver available for the Synergy Controller provides an easy way to control and monitor the
instrument using GPIB (IEEE 488), Ethernet (TCP/IP) or RS-232 and speeds the development of test
chamber control programs in LabVIEW. The driver was developed in LabVIEW 8.0 and can be incorporated
in any application developed in LabVIEW 8.0 or higher. The driver is a LabVIEW library that contains 19
Virtual Instruments (VIs) that are specifically tailored to work with the Synergy Controller and save hours of
program development time, thus greatly reducing the cost of adding chamber control to the test development
process. The library also includes an TESynC Example.vi and TESynC GUL.vi that can be used as a quick

start reference.

LabVIEW Library (TESynC 1.1.llb

TESynC 1.1.lIb

= .
foz] TESynC GULvi
fux] TESwMC Wi Tree.wvi

[zl TESynC Ackalarms. vi

g TESYnC Close,wi

[z TESYnC Example, vi

[uf) TESynC GebactualHurmidity, i

[ug) TESynC GebActualTemperature, vi
[z TESynC GetAlarm, vi

oz TESynC GetChamnberState vi

bx] TESyNC GetEventState, wi

[uf] TESynC GetHumiditySetPoint, vi
in] TESynC GetTemperatureSetPoint, vi
[z TESynC Initizlize. vi

g TESynC SetChamberOFF, vi

[uf] TESYnC SetChamberOn, v

' [ex] TESyNC SetEventatate.vi

[zl TESynC SetHumidiky v

[ix] TESynC SetTemperature, i

oz TESYnC Visa Read.vi

QK

Cancel

All LabVIEW Files ¥

B

Help
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LabVIEW Library Contents

The Synergy Controller LabVIEW driver contains the following Vis

Top Level Vs
0 TESynC GUlvi
0 TESynC VI Tree.vi
0 TESynC VI Example.vi

VI's to query state and parameters

0 TESynC AckAlarms.vi
TESynC GetActualHumidity.vi
TESynC GetActualTemperature.vi
TESynC GetAlarm.vi
TESynC GetChamberState.vi
TESynC GetEventState.vi
TESynC GetHumiditySetPoint.vi
TESynC GetTemperatureSetPoint.vi

OO0OO0OO0OO0OO0O

VI's to Set state and parameters

0 TESynC SetChamberOFF.vi
0 TESynC SetChamberON.vi
0 TESynC SetEventState.vi

0 TESynC SetHumidity.vi

0 TESynC SetTemperature.vi

VI's to start and end GPIB communication
TESynC Initalize.vi

TESynC Close.vi

TESynC Visa Read.vi

(el el elNe]
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> YNERGY CONTROLLER
The User Interface.vi Example

The TESynC GUL.vi provides a simple control panel that can be used to quickly connect to the Synergy

Controller using GPIB , Ethernet (TCP/IP) or RS-232 to verify communication and perform some basic
control and monitor functions.

B TESynC GUI.vi

File Edit Wiew Project Operate Tools Window Help

o] (0]

8 il | B3 .
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'Y CONTROLLER

A Simple Example

The VIs provided in the LabVIEW driver (TESynC 1.1.1Ib) can be incorporated in test programs to develop
custom temperature control application.

Eile Edit ©Operate Projeck

Windows

B Example.wi 0] ==l

Help

5@5; 11 I |13pt Application Fant

=l 2= - |[G0s -][=S -]

Exa
rmple

File Edit Operate Project Windows Help

Panel View

"J'>|{5?I m @ lﬂl'ﬁ’lég‘i |t3pt Application Font

=[5 -l -][E5 ]

Exa
mple

emp Setpoint Readback{C

Error in (no error) Temperature (C

Actual Temp Readback (€

[sctual Humnidiby Readback (%3]

Al

fchamber State Readback{1=CnM, 0=0FF) 2]

I hamb}--;
pocf Shate

et

(L]
Set 5

Ewant

vEnt State F

Eetpoint Humidity Readbackiw:]]

Evert State Readbacki1=0M,0=0FF)|
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To create an application the user begins with the VTV _Initalize.vi and specifies the GPIB address
(GPIBx::y::INSTR). The x represents the board number of the GPIB card installed in the PC and y represents
the actual address of the VersaTenn temperature controller. The application must close the Visa Session, to
avoid any memory related issues, by using the VTV_Close.vi. The other VIs can be used to customize the

test application. The Measurement and Automation Explorer is used to setup a TCP/IP resource as shown
below.

Setup for TCP/IP

Create Mew...

Automation Explorer

Chooze the twpe of TCPARP resource you wizh to add.

Measurement & Q‘Z

7 Wl-171 LA Instument

Thiz iz far T ezt and Measurement instruments that conform
to the Wel-11 LAM instrument specification.

Thiz i= for communicating with an Ethernet device over a
gpecific part number.

| Ne:-ct>‘ | Cancel ‘ y
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Create Mew...

Measurement & ‘7
Automation Explorer

Enter the TCP/P addreszs of your %154 network, resounce in the
Form of ses. se. w2, the hostname of the device, or a
computer®@zome. domain

Hozthame or [P address

11?2.15.10.110

Part Murnber

]Ennn "alidate |

£ Back] Mext » Il Firnizh ] Cancel 1

o

E’iﬁ_g}“'ation | @Create Mew TCPYIP Resource.., [l Save All TCR{IP

= @ Iy System

Devices and Interfaces [ Resource MNarme ] Hostnarne | Port or Det Elack ‘
(B8 GPIBD (PCI-GPIB+) o SYNERGY_L30 172.16.10.130 5000
' AW YERSATENN_1186 172.16.10.116 5000 What do you want to d

+-PXE P System (Unidentified)
+ y Setial & Parallel
&b VISA TCP{IF Resources [
-, SYNERGY_130
-k VERSATENN 116 Measur: ement &
Automation Explorer

1 Enter the TCPAP address of your ¥IS4 network resource in the
farm of e, ke wee. iex, the hostname of the device, or a
computeriEizome. domain

i q] Software
i @ Remote Systems

For more information concerning the LabVIEW driver, download the technical manual from our website.
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19.8 SimpleComm Examples

The following examples use screenshots to demonstrate Synergy Controller command and response with
the free SimpleComm application available at www.Tidaleng.com/download.htm. See section 8.3 for
detailed instructions for SimpleComm.

Example 1

This example demonstrates the “? C1” command which is used to query chamber temperature.
To setup this example we performed the following steps.

Connect the Synergy Controller to the Local Area Network (LAN) with an RJ-45 network cable.
Obtain the IP address of the Synergy Controller from the COMM/Ethernet Folder.
Enable the Synergy Controller's TCP/IP server from the COMM/TCP\IP Server folder.
Enter the address of the controller (From step 2) into the SimpleComm Address field and press
Connect Button.
5. Enter “? C1"” in the Command field. Note the space between “?” and “C1".
Press the Send button and note the temperature in Response field.
Note: The response is in the current units of measure for the controller.

PwnpE

w. Tidal Engineering SimpleComm

" File  Wiew About

Fi5-485 T R5-232 T IEEE 485 T TCP/IP-1 T TCRAP-2
Connect | Discunnect| Statug: Socket Connected
Addiess 1721610116
Part | 5000
Command
2 Cl
SystEn? | IDN? [ Loop [IOE +|_ @
Response
224
Example 2

This example demonstrates the Synergy Controller temperature setpoint command.

To setup this example we connected to the chamber as we did in Example 1, then performed the following
steps.

1. Type “= SP1 23.7” in the Command field. Note the space between “=" and “SP1” and between “SP1”
and “23.7” and don't type the quotes.

Press the Send button and note the OK in Response field. The controller responds with OK when the
command is accepted.
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. Tidal Engineering SimpleComm

File Miew About

R5-485 T R5-232 T IEEE 428 T TCPAP-1 T TCRAP-2
Cannect | Dis':':'nne':t| Statuz: Socket Connected
Addiess 1721610116
Fuart 5000
Command
= SP123.7
SystEn? | IDN? | B Lesp | @
Fesponze
0K
Example 3

This example demonstrates the controller’s setpoint query command and multi-command capability.

To setup this example we connected to the chamber as we did in Example 1, then performed the following
steps.

1. Type “? SP1;= SP155.3;? SP1;? C1" in the Command field. Note the spaces between parameters

and the semicolons between commands.
2. Press the Send button and note the Response field.

6. The controller replies with the response from each command separated by a semicolon. i.e. the first
response is the temperature setpoint.

. Tidal Engineering SimpleComm

File Miew About

RS-485 | RS-232 | IEEE488 | TcPAPA | TCRAP2

Conrect | D'S':':'nne':t| Statuz Socket Connected

Address  [172.16.10.116

Fiork |5|:||:||:|
Carnmatd
2 SP1.= SP165.3:7 SP1.7 C1
SystEn? | DN? | [~ Loop ] s ®
FResponze

|23.?;DK;55.3;22.[J
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Example 4

This example demonstrates the command and response for the *IDN? query. The response contains

controller information.

To setup this example we connected to the chamber as we did in Example 1, then performed the following

steps.

1. Type *IDN?”in the Command field. Note that there are NO SPACES in this command.
2. Press the Send button and note the Response field.

Note: This query is universal for GPIB equipped instruments in accordance with the IEEE 488 standard. This
command is also supported by the Synergy Controller for the TCP/IP and Serial (RS-232 and RS-485)

communication.

. Tidal Engineering SimpleComm

File Wiew About

RS-485 | RS-232 i EEE488 | TePAPA | TCRAP2

Connect | Dis':':'nne':t| Status: Socket Connected

Address  [17216.10.116

Fart 5000

Command

*|OW?
SystEn? | IDN? | B Lesp -] @

Responze

|Lunaire, Yarsalenn ' Serial-10/0444 Version 2.0.8
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20.0 APPENDIX D BAR CODE SCANNER SETUP

The Synergy Controller features a powerful macro capability and supports a variety of bar code scanners
that together can automate complex setups for organizations working to error proof their processes.

The value of the ubiquitous “Bar Code Scanner” for speeding data entry and improving accuracy is obvious
to anyone that shops at a grocery store. Synergy Controller offers the advantages of bar code scanning to
engineers, operators, and managers using test chambers and process ovens. The Synergy Controller’s
powerful macro capability can automatically select and start an environmental test profile simply by scanning
the OCR (Optical Character Recognition) plain text label on the part. The Hand Held Products 1T4800 OCR
Barcode Scanner is used in this application with OCR-A text; however, virtually any bar code reader can be
used.

20.1 Synergy Controller Macros

A macro is a list of Synergy communication commands in a user look-up table that the controller executes
when the macro code is typed on a keyboard or received from a barcode scanner. The full power of the
Synergy Controller macro capability is realized when a bar code scanner is used to trigger the macro.

20.2 Using a Bar Code Scanner with a Synergy Controller

20.3 Bar Code Scanner Equipment

The Hand Help Products ImageTeam 4800 OCR scanner can be used with a PS/2 keyboard wedge as well
as with a USB interface. In addition this scanner supports OCR text as well as conventional bar codes for
use in a wide range of applications. .The following specific equipment is recommended for this application:

1. Industrial Bar Code Area Imager , Hand Held Products part number: 4800SR051C
2. Hand Held Products part number: 42206161-01, USB Type A Interface.
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20.4 Bar Code Scanner Installation
Connecting the Barcode Scanner
1. Connect the appropriate cable to the handle of the ImageTeam 4800 and screw on the retainer clip.

2. Connect the scanners USB cable to the Synergy Micro.

Configuring the Barcode scanner
Follow the steps below to configure the ImageTeam 4800 for use with the Synergy Controller and OCR-A

fonts. If a different configuration or barcode scanner is used, see Application note 4 for alternative settings
for other devices.
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1. First, the barcode scanner should be reset to factory defaults. The subsequent steps adjust only those
settings that differ from the factory defaults. Scan the barcode below to reset.

Standard Product Default Settings

2. Scan the “Control + ASCII Mode On” symbol. To Enable Control + ASCIlI mode on the barcode.

Control + ASCIl Mode On

3. Skip this step for PS/2 applications. If using the Bar code reader with the USB interface, scan the

following.

USB Keyboard (PC)

4. Enable the CTRL+F Prefix. This is sent before the scanner sends the barcode data.
a. Scan the “Add Prefix” symbol.

Add Prefix

9
c. Scan the “9” symbol.

9

0
6

b. Scan the “9” symbol

d. Scan the “0” symbol.

e. Scan the “6” symbol.

f.  Scan the “Save” symbol.
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Save

3. Set the Prefix Delay. The scanner waits a 400ms Delay period before sending the barcode data.
a. Scan the “Interfunction Delay” symbol.

Interfunction Delay

9
9
d. Scan the “Save” symbol.

Save
4. Enable OCR-A font recognition, Scan the “OCR-A On” symbol.

OCR-A On
The barcode scanner is now configured for use with the Synergy Controller.

b. Scan the “9” symbol.

c. Scan the “9” symbol.
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20.5 Barcode Interface Specifications

This is the specification for the barcode scanner setup for use with barcode scanners.

The format required by the Synergy Controller is as follows:
[CTRL+S][400ms pause][Barcode Data][Carriage Return] [Carriage Return]

Any barcode scanner that can attach via a keyboard wedge or USB port and can be configured with the
above format will work with the Synergy Controller.

20.6 Controller Setup

No changes are required to any settings on the Synergy Controller for this barcode application except to
import the macro file that provides the look-up table to interpret the barcode scans and execute an action
based on the barcode.

Macro File Format

The Macro file used by the Synergy Controller is a simple comma separated file easily generated within
Microsoft Excel, or any other program that can save to .csv files.

The file layout consists of two columns, the barcode text (column A), and a communication command (or
string of commands) to execute when that barcode text is entered (column B). The communication
commands can be any valid communication commands, separated by a semicolon (;). The command string
length must not exceed 900 characters. The communications command list for the Synergy Controller is
available in the appendix of this technical manual and can be downloaded from
www.TidalEng.com/synergy.htm

As an example, when barcode text “123456-78" is scanned we want to stop the chamber, load and run the
profile “Productl.vpl”. To do this we enter 123456-78 in column A and the commands “= off; = fileopen 1
“Productl.vpl”; = run 1;" for column B. This will make sure the chamber is stopped, then load and run the
profile.

Note: Obviously, the profiles that we specify in the “fileopen” command should already be loaded on the
Synergy Controller when the macro is executed.

Ed Microsoft Excel - Barcode Sample.xls

J File Edit ‘iew Insert Formak Tools Data window Help PDF ¢
IDEEHERY | {iRRAS oo |@=
B21 | =
A B |
123456-78 = off, = fileapen 1 "Product?.vpl"; = run 1;
abcdef-gh = off, = fileopen 1 "Product2 vpl"; = run 1,

b | LD B —

Sample Excel Macro spreadsheet

We can create as many barcode entries in the file as we need, as long as they are unique, however, we can
only load one .csv file into the controller at a time, so all the barcode identifiers we need should be in that file.

Once you have completed your macro file in Excel, click on File/Save As, enter a file name, and set the Save
As type to CSV (Comma Delimited)(*.csv) and save the file.
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File name: IBarccu:Ie Sample,csy

Ll e

Save as bype:

(CEy (Comma delimibed) £F, cev)

Saving the file as type CSV

Importing the Macro File

The Synergy Controller can import the .csv macro file either from a USB Hard Disk or the FTP storage. Copy
the macro file in .csv form from the PC to the root directory of a USB Hard Disk.

Note: The controller only supports one macro file, so when we import the file it does not add the contents of
the file to the file loaded into the controller, it replaces the internal macro file with the one being imported.

To Import the macro file, click on Maintenance on
the front panel, scroll down and click on Macro
Utilities.

B & |

About File Utilities Date and Time

Macro Ukilities
&larrn, Internal Cornm 25.0C 31.8%

Click on the Import Macros folder.

Back

1 [

Export Macros Imnpork Macros

4« I'l,Macru:u Litilities)

&larrn, Internal Cornm 25.0C 31.8%

The import screen will appear. Click on Browse and then select the file you want to import, and then click the
Select button.
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Select Source File Select the drive and the file name

Drive List
File List

=barcode

File: I Select

Maintenance Screen Then click the Import button.

* I'l,Impu:urt Macros

Back

Import File Mame

I'l,FIu:upp';.fDisk'l,barcnde.n:sv

Imnporkt Cancel

&larrn, Internal Comm 25.0C 31.89%

Maintenance Screen A message box will then let us know if the import
was successful or not.

* I'l,Impu:urt Macros

Back

il YersaTenn ¥V

Iluzl':":":I Y FloppyDiskhbarcode. csy bhas been
successfully imported into the macro

table,

Imnporkt Cancel

&larrn, Internal Comm 25.0C 31.89%

Now that the file is imported, we can now use the barcode scanner.
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20.7 Testing and Troubleshooting

Creating Test Profiles

To create the profiles either create the example profiles as shown below or rename your own profiles as
“product 1” and “product2”. As long as the programs are named productl.vpl and product2.vpl with this

example macro file.

Alarm, Internal Comrm

Program - productl.wpl ALARM

5 H | 7 = P
Hew File ilei ] Save File | EditStep | fddStep | Copy Step | Delete Step
L# Cmd | CHL | CH2 | Time ||
1 Setft 0.0 0.0 a0:00:00
2 Setft 0.0 0.0 00:05:00
3 Stop off  Off
RunTime: 0:05:00

25.0C 31.8 %

Example Profile “Productl.vpl”

ALARM

Program - productz.vpl

- IERI AR X
wew File | iopen Filel] =ave File | Editstep | addstep | copy step | Daletestep
L# cmd | CHL | CH2 | Time ||

1 Sefft a0
2 Waitkr 50

RunTirne: 00500

a
a

3 Stop  Off

Alarmn, Internal Cornm

0.0 0o:00:00
0.0 00:05:00

Off

25.0C 31.8%

Example Profile “Product2.vpl”
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Testing the OCR scanner

Having followed the steps above, everything is ready and the barcode scanner should be ready to go.
Printed below are two example OCR-A Test Labels that can be scanned to test the configuration. Scan each
label to load and run the appropriate profile in the controller. When we scan 123456-78 the controller will

load productl.vpl and start running it. When we scan ABCDEF-GH the controller will load product2.vpl and
start running it.

ABCDEF-GH Test Label 1

12345k=-74 Test Label 2

Test the Bar Code scanner with Log File entries

Alternatively, create a list of part numbers, employee names etc. and print it. This can be attached near the
operator’s station.

Date Application
Employee RICHARD LAWRENCE Employee Name
Employee Peter Paul Employee ID
S/N 01/0k39 Serial Number
P/N TELZ299-04- S/N 0L/0k39 Part Number and Serial NumberTCweb16-
Slave
W/¢ 1219080-L2-87W Work Order

Synergy Controller Technical Manual, Revision H [ T  roge 336



Trouble Shooting

If the barcode scanner does not work with the Synergy Controller try the following troubleshooting steps.
Test the Scanner on a PC

To test the functioning of the scanner, plug it into the keyboard port on you PC. Open a text editor such as
notepad. Then scan Test Label 1 on the previous page. If the scanner is functioning correctly the text
“123456-78” should appear in Notepad'’s Find Dialog box. The “Ctrl F” prefix will not show up in notepad. If
the scanner does not output text or the output is incorrect then go back to the beginning of this manual and
follow the scanner setup procedure one more time. If the problem continues to persist, consult your
scanner’s user manual.

Test Macros on the Synergy Controller

If the scanner is functioning correctly, the next step is to test the macro feature of the Synergy Controller.
Plug a standard PS/2 keyboard into the Synergy Controller. To run a macro press “CTRL F” then type the
Macro name “123456-78" and hit enter. The macro should run successfully. If it does not run successfully,
you should check your macro file on your PC for syntax accuracy and save it to a disk or USB key. Then
import the macro into the Synergy Controller and try running it again.
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21.0 APPENDIX E APPLICATION NOTE LIST

The following application notes are available as of this printing. Check the Tidal website for the latest.

AppNote 1 - Replacing a VersaTenn Il Controller

AppNote 2 - Synergy Controller Data Logging Capacity Calculations

AppNote 3 - Retrofitting a Qualmark HALT/HASS Chamber

AppNote 4 - Configuring the Synergy Controller to Read from a Bar Code scanner
AppNote 5 - Synerqgy Controller vs. VersaTenn Il

AppNote 7 - Synergy Controller WebTouch Remote Feature

AppNote 8 - Using SimpleComm application to communicate with the Synergy Controller
AppNote 10 - Synergy Controller Retransmit Signal Conditioner :

AppNote 20 - Using the TE1908 Single Channel Thermocouple Signal Conditioner
AppNote 25 - Using the Synergy Controller with Space Chamber applications.
AppNote 26 - Using the programmable User Alarms with the Synergy Controller
AppNote 40 - Two Point Calibration.

AppNote 45 - Using the Synerqgy Controller's ftp server.

AppNote 49 - Synerqgy Controller Security Enhancements

AppNote 56 - Using the Synergy Controller Watchdog Timers

AppNote 58 - Synergy Controller Wet-Bulb/Dry-Bulb Humidity Measurements.
AppNote 59 - Synergy Controller Wireless Network Setup.

AppNote 60 - Graphing Synergy Log Files in Microsoft Excel.

AppNote 67 - Synergy Controller Mounting Options.

AppNote 71 - Synergy Controller PWM Retransmit Feature

AppNote 72 - Synergy Controller Thermocouple Data Acquisition with Synergy UUT Modules
AppNote 74 - Synergy Controller LED Backlight Retrofit Kit

AppNote 77 - Synergy Controller Remote Start/Stop Feature

AppNote 84 - Synergy Controller E-Mail Feature

AppNote 85 - Synerqgy Controller Logging Features and Applications

AppNote 89 - Synerqgy Controller Loop-Back Setup

AppNote 90 - Synergy Controller Network Printing Feature

AppNote 91 - Synergy Controller Built-In Alarms

AppNote 95 - Synergy Controller Kft and other Pressure Display

AppNote 96 - Synergy Controller Analog Retransmit Applications

AppNote 99 - Synergy Server Feature

AppNote 102 - Synergy Certified OEM and Installer Training

AppNote 106 - Synergy Controller Cascade Loop (Part Temperature) Control Feature
AppNote 107 - Synergy Controller Programming with Python

AppNote 109 - Synerqy488 Kit Setup for Synergy Nano and Synergy Quattro GPIB
AppNote 112 - General Purpose Logic Programming for OEMS and Integrators
AppNote 113 - Main Screen Display Setup Options

AppNote 116 - Synerqgy Controller Pressure Applications

AppNote 117 - Synergy Controller Help System Video OR Codes.

AppNote 121 - Synergy Controller Ramp Rate Control.

In addition to these application notes, detailed chamber specific retrofit installation instructions are available
for some chambers. Contact us at www.Tidaleng.com with the specifics of your chamber application.
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22.0 APPENDIXF PART NUMBERS

22.1 Controllers

P/N Controller Model Description
TE2174-1 Synergy Micro 2 Controller/Data | Fourth Generation Synergy Controller.
Logger Features: Touch Screen, 100 MB Logging, WebTouch
Remote, RS-232, GPIB
Replaces TE1704-1 and TE1530,
Included: TE2174-3 and TE2014-1
TE2174-5 Synergy Micro 2 V Same as TE2174-3 in the Console tray.
Controller/Data Logger Console | Replaces TE1704-5 and VersaTenn V, P/N TE1364
TE1961-3 Synergy Quattro Controller/Data | Fifth Generation version of Synergy Controller designed to
Logger replace virtually any legacy controller including the
VersaTenn family for new and retrofit applications.
Provides the features of Synergy Micro 2 except:
- GPIB/IEEE 488 Communications (optional)
- Low Resolution Analog Inputs
TE1858-1 Synergy Nano Controller 1/4 DIN Synergy Controller with Transistor Outputs, Color
w/Transistor Outputs Touch Screen, USB Data Logger, 10/100 BaseT Ethernet,
RS-232
TE1858-2 Synergy Nano Controller 1/4 DIN Synergy Controller with Relay Outputs, Color
w/Relay Outputs Touch Screen, USB Data Logger, 10/100 BaseT Ethernet,
RS-232
TE1858-3 Synergy Nano Controller 1/4 DIN Synergy Controller with SSR Outputs, Color
w/SSR Outputs Touch Screen, USB Data Logger, 10/100 BaseT Ethernet,
RS-232
TE1858-4 Synergy Nano Controller 1/4 DIN Synergy Controller with Olympic Board

w/Expansion Mode Olympic
Board

Expansion, Color Touch Screen, USB Data Logger,
10/100 BaseT Ethernet, RS-232, GPIB, up to 32 Outputs

TE2174-3

TE2174-5
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22.2 Output Board Options

P/N Model Description

TE1151-12 Triac Output Board, 12 Channel | Outputs: 12
Load: 6 Amps, 110 - 220 VAC.
Features: Drive external triacs for larger loads

TE1151-6 Triac Output Board, 6 Channel | Control up to six (6) 6 Ampere AC loads, 110 - 220 VAC,
and drive external triacs for larger loads

TE1151-5 Triac Output Board, 5 Channel | Control up to five (5) 6 Ampere AC loads, 110 - 220 VAC,
For VersaTenn Il Retrofit

TE1708-6 Relay Output Board, 6 Channel | Control up to six (6) 6 Ampere AC loads 110 - 220 VAC, or
DC Loads, or control signals

TE2251 Synergy Quattro SSR Module Synergy Quattro SSR Module, 5-Channel
Adapts directly to VersaTenn Ill SSR Plug.

BTA40-800B | TRIAC 800V 40A RD-91 Used with TE1151 series to create low cost SSR that can
drive compressors.

TE1151-12, Triac Output Board, 12 Channel TE1151-6, Triac Output Board, 6 Channel

Synergy Controller Technical Manual, Revision H

I Page 340




22.3 Software Options

P/N Model Description
TE1566-1 Synergy Lab Manager Software Windows Based, Multi-Chamber Monitor Program
with USB Dongle Controls the following Chambers Controller types
Synergy Controller, VersaTenn, VersaTenn I, 1lI,&V
Watlow 942, F4, Thermotron T4800
Yokogawa and BlueM 550/750, Partlow 1462
Data Logging, Data Graphing
Alert System Fax and e-mail notification
TE1566-2 Synergy Lab Manager Software Windows Based, Multi-Chamber Monitor Program
with Parallel Port Dongle Same as TE1566-1 with a Parallel Port Dongle
TE1567 Synergy Web Touch Remote Operate your Synergy Controller over a network or the
Internet using a standard web browser. For all Synergy
Controller models
TE2013 Synergy Pressure Feature Pressure channel for altitude and thermal vacuum
Registration. (Space) chamber applications. For all Synergy models
TE2042 Synergy Cascade Feature Synergy Controller Cascade Feature Registration.
Registration For all Synergy Controller models
TE2175 Synergy Controller Automatically plot test results to network printers and e-

Printing/Plotting Feature
Registration

mail PDF formatted plots, without a PC.

22.4 Accessories

P/N Model Description

TE1813 Synergy Micro Technical Manual | Replacement Synergy Micro Technical Manual

TE1299-16 | 16-Chan UUT Module 16 Channel Thermocouple Data Acquisition unit for use
with VTV and Synergy Environmental Test Chamber
Controllers

TE1908 Single Channel Thermocouple Single Channel Thermocouple adapter for Synergy

adapter Controller. Selectable inputs include Type J, K, E, R, S, T,

B, N, and C. DIN-rail mountable.

TE1988 Single Channel RTD adapter Single Channel RTD adapter for Synergy Controller.

TE1594 RTD Temperature Sensor RTD temperature sensor. 100 Ohm Platinum (Pt) sensor
for use with Synergy Controller

TE1924 4-20 mA Terminating Resistor Precision terminating resistor for 4-20mA, 250 ohm, 0.1%
resistor.
Supplied with Synergy Micro.

TE2183 Triac Leakage Suppression Triac Leakage Suppression Resistor, 115V 4K, 6.5W

Resistor

TE1803 Synergy Retransmit Conditioner | Single Channel Synergy Analog Retransmit Outputs.
Isolated Output Ranges include 0-5V, 0-10V, 0-20mA, 4-
20mA

TE2130 Humidity Sensor HMM30C Humidity Sensor, Voltage or Current Output

TE2078 Synergy Remote Wiring Synergy Remote wiring kit (up to 5 meters)

Extension Kit
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22.4 Accessories (Continued)

P/N Model Description
TE2086 Synergy RS485 Wiring Synergy Remote wiring kit (up to 1000 meters)
Extension Kit
TE1972 Synergy Fiber Optic Extender | Synergy Remote wiring kit (up to 4000 meters)
Kit
TE2095 Ethernet CAT-5 Panel-Mount Ethernet CAT-5 Panel-Mount Cable, 6 Ft.
Cable, 6' Supplied with controllers
TE1608 Serial Communication Cable RS-232/RS-485 Serial Communication Cable for User and

UUT, 6 ft. Supplied with controllers.

TE1722-20-6 | Ribbon Cable, 20 Position, 6 ft.

Ribbon Cable, 20 Position, 6 ft. For use with Olympic
boards and
6-channel output boards. . Supplied with Controllers.

TE1722-34-6 | Ribbon Cable, 34 Position, 6 ft.

Ribbon Cable, 34 Position, 6 ft. For use with 12-channel
output boards. Supplied with Controllers.

TE2014-1 Synergy Micro Accessory kit Replacement Synergy Micro Accessory kit
Included with TE2174-1 and TE2174-5
TE2034 Synergy Nano Accessory kit Replacement Synergy Nano Accessory kit
Included with TE1858-1, TE1858-2, and TE1858-3
TE2129 Universal Input Limit Universal Input Limit Controller, 1/16 DIN. Provides
Controller, additional protection for test chamber and Product
1/16 DIN
TE2132 USB to RS-232 Converter USB to RS-232 Converter for use with Synergy Manager
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22.5 Spare Parts

P/N Model Description
TE1155 Olympic Controller Replacement Olympic Controller
Compatible with all VersaTenn V and Synergy Controlers
TE2053 Replacement Floppy Drive for Replacement Floppy Drive for the Synergy Compact
Synergy Compact
TE2054 Replacement Floppy Drive for Replacement Floppy Drive for the Synergy V and VTV
the VTV
TE1660 Color LCD Replacement LCD for Synergy and VTV, 5.7" Color
With CCFT Backlight
TE1296 Resistive Touch Sensor Replacement Resistive Touch Sensor
for Synergy Micro and VersaTenn V Controllers
TE1719 Synergy Color LCD CCFT Replacement CCFT Backlight bulb for Synergy Micro and
OBSOLETE | Backlight VTV
see TE2136
TE1854 Backlight Inverter Replacement Backlight Inverter, Synergy and VTV
OBSOLETE | see TE2136 Controller
TE2136 Synergy LED Backlight Kit LED Backlight Kit for Synergy Micro and VTV
Includes Driver and LED Lamp. Replaces TE1719 and
TE1854
TE1586 Synergy Micro Overlay Replacement Synergy Micro Graphic Overlay
TE1787-32 | Synergy 32 MB DOC Replacement Synergy 32 MB DOC (Disk on Chip)
TE1811 Synergy / VTV Standard Replacement Power Supply for the Standard
Power Supply VersaTenn V
TE1812 Synergy / VTV Compact Replacement Power Supply for the Compact
Power Supply VersaTenn V and Synergy Controllers
TE2134 Synergy Micro and Micro 2 Replacement 5 VDC Power Supply for Synergy Micro and
5VDC Power Supply Synergy Micro 2
TE2135 Synergy Micro and Micro 2 Replacement 12 VDC Power Supply for Synergy Micro
12vDC Power Supply and Synergy Micro 2
TE1894 Synergy / VTV Processor Board | Replacement Processor Board for VersaTenn V and
OBSOLETE | See TE2174 Synergy Controllers
TE1914 Synergy Micro Processor Board | Replacement Processor Board for Synergy Micro
TE1895 Synergy SDRAM Replacement SDRAM for VersaTenn V and Synergy
Compact Controllers
TE1896 Synergy Repair Charge Repair Charge for VersaTenn V and Synergy Controllers
TE1897 Synergy Calibration Charge Calibration Charge for VersaTenn V and Synergy
Controllers
TE1997-1 VersaTenn V Input Fuse Replacement Fuse IEC FAST HIBRK 5X20MM 3.15A
F3.15AH250VAC, 5 X 20 mm
TE1997-2 Synergy Compact Input Fuse Replacement Fuse IEC FAST HIBRK 5X20MM 2.50A
2.5AH250VAC, 5 X 20 mm
TE1390 Synergy Console Fan Assembly | Replacement Synergy V Console Fan Assembly
TE1317 Synergy V Console 1/0 Replacement Synergy V Console 1/0O Assembly

Assembly
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22.5 Spare Parts (Continued)

P/N Model Description

TE1378 Synergy V Console Connector Replacement Synergy V Console Connector Kit
Kit

TE2214 Synergy Micro 2 CPU Upgrade Upgrades TE1704 Synergy Micro to Synergy Micro 2

TE1914 Synergy Micro Replacement Replacement Synergy Micro CPU
CPU

TE2270 Synergy Micro 2 Replacement Replacement Synergy Micro 2 CPU
CPU

TE1860-31 | Power Supply Assembly for Replacement Power Supply For TE1858-1
TE1858-1

TE1860-32 | Power Supply Assembly for Replacement Power Supply For TE1858-2
TE1858-2

TE1860-33 | Power Supply Assembly for Replacement Power Supply For TE1858-3
TE1858-3

TE1864 Synergy Nano Overlay Replacement Synergy Nano Overlay

TE2158 Synergy Nano LCD Replacement Synergy Nano LCD with 4-Wire Touch

TE2198 24 VDC Power Supply DIN Rail Mounted 24 VDC 15 Watt Power Supply

For TE1908, TE1803, TE1988, etc.

TE2069 2-GB SD Card for Synergy Nano | 2-GB SD Card for Synergy Nano

TE2146 2-GB SD Card for Synergy Micro | 2-GB SD Card for Synergy Micro 2
2
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